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PREFACE 


The writer has attempted to give an accurate and concise account of 
the more important tropical diseases from the points of view of epiriemi 
ologj, ffitiology, pathologj, ‘•\mptoraatoIogy, diagnosis preicntion treat- 
ment and prognosis, and to discuss in a genera! ua> such releiant subjects 
as methods of mitigating the effects of a tropical climate nutrition md 
anjemia in the tropics and snakes and snake bite He hopes that the 
book will be useful to the student the practitioner and the public health 
worker and that it will be looked upon rather as a textbdok than a« a book 
of reference For this reason he has not attempted to follow that mirage 
completeness cither as regards the individual subjects or the field of 
tropica] medicine as a whole but with the object of keeping the presenta 
tions both orderly and consecutiie the writer has not hesitated to exercise 
hi« di«cretion m omitting reference to work that does not appear to him to 
ha\ c ani direct bearing on the subject as he has presented it 

hat diseases should be considered as tropical is a question that is 
discu'sed in the text of this book (see p 3) >.o xfr> “otisfactorj nn wer 

IS given However, the writer still had to decide what lie was to include 
m the book and although he followed a preconceived plan he admits that 
man} of his decisions are impossible to defend on logical grounds and that 
some arc difficult to upiiold on an> ground* 

Pcrliaps tlie mo«t glaring omi'sions are two infectious disease* whicli 
arc of ver> great importance m the tropics namch smallpox and tvphoid 
fever These di«ca«C5 are of course not confined to the Irojurs— but thi* 
is true of man) other di*ea«es included in the booX— nor do thev present 
anv vcr> special features in the tropics It is true that the mild form of 
smallpox ala*tnm occurs in man> tropical coimtnc* and provides a degree 
of protection to the population agam«t infection b\ the more virulent 
«trnns of the v irus Tths foCm of the disease has seldom been rccognizctl 
in India where in some recent jeirs there have been nearlj a hundred 
thou«and «ma!lpo\ deaths annualh despite tlie extensive vaccination 
of^aniration h^ni 

Tiie immunitv fh cyphoul frtcr reputed to be enjov cd hv ‘•ome native 
populations m the tropics is niniost ccrtnmiv a result of infection in child 
hood \Vith the advance of sanitation m India for example, paruioxi 
callv the disca«e appears to be increasing c*j>ecialh in the nilole'-ccnt and 
voung adult iiroiip* of the middle ches mdigcnou* population Thi« ap 
parent increase is probabl> the rc*ult of n higher rate of infection in the 
economicallv more important age groups Tvphoid is however in the 
WTitcr s experience generallj a milder djsca*e in tlie tropics 

Both tiie*e diseases are well de«cnbcd in the ordinarv textbook* of 
medicine and it is on these grounds that their omission is ju«tified 

The omi««iDn of tubcrculosi* i* k&s easilv excu-ed In mnnv tr<]>icai 
countrie* thi* disease is making a senous bid to ou«t malaria from it* 
position as the ino«t important cause of death and Eickne*s and altl (uJi 
tuberculosis i* a cosmopolitan di*caae its epidemiology pathnlogv an! 
svmptomatologv certamh exhibit special feature* when it occur* in tropical 
population* Tlio onlv c\cu«e the wnter can offer i* that our prr*cnt -tatr 
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of knowledge of tuberculosis in the tropics is not sufficiently standardized to 
make possible the preparation of a concise account of the subject, and he 
therefore felt that it would be better to omit it altogether , , , , 

Another obvious omission is a discussion on eye diseases and blindness 
in the tropics This is a \ery important subject in which most practitioners 
in the tropics wiU '»ooner or later find themselves involved but it is a spe- 
ciali«t subject that appears to demand separate treatment 

In mo«l books on tropicat medicine considerable space is devoted to 
mjcotic infections, sometimes— the writer feels— more than can Iogicall> be 
justified, although he himself has possibly erred too far in the other direc- 
tion b\ omitting all reference to the sjstemic mycoses and onl> including 
those of the superficial mj coses that arc common and particularlv trouble- 


some m the tropics 

Turning to errors of commission, one finds it difficult to justify the 
inclusion of tularaemia which is in no sen«e a tropical disease, though its 
modes of transmission are similar to those of several tropical diseases, it is 
liQwcier the usual practice to include tularaemia m books on tropical medi- 
cine and the writer has, perhaps somewhat weaklj, fallen into line Simi- 
larlj , there arc Ee^e^al helminthic infections that are certainly not tropical 
here it was felt that, bj including them the section of the book on the com- 
moner helminthic infections of man could be made morc-oi less complete at 
the expenditure of verv little extra space 

Descriptions of laborntor> procedures lm\c been reduced to a minimum 
and only the «imple«t tests and examinations that practitioners should be 
able to carrj out thcm«elvcs are described Tliose who propose to undertake 
laboratorx work on a more extensive scale will require a laboratory hand- 
book «uch as Craigs LohoraiOTy Diagnosis 0/ ’Protozoan Diseases or the 
more comprehensue Laboratory Methods of the United States Arttiy b\ 
Simmons and Gentikow 


LITERATURE 

The writer would base been failing in his duty, if m writing th s book 
he had not made free u«c of the existing textbooks of tropical medicine, 
c«pcciaU\ Rogcr^i and Megaw's Tropicol Medians, Man^on-Bahr’s Man- 
t?” * Tropical Diseases, Strong’s Stitt’s Tropical Medians, and Craig and 
rausts Clinical Porasitology Scott e History of Tropical Medicine and 
the appropriate chapters in the British Encyclopedia of Medical Practice 
were al«o u«ed frecK As for the rwnodicals, the special journals the 
^xencan Journal of Trovical Medianc. the Transactions of the Iloyal 
Wnil 1 of Tropwal Uedianc and Para- 

S. “ Trapen-Hyg,cne, tlic Indian lour- 

i’l h of Medical Research, 

S l ImT i ^’odiral Assoaatwn tlic Lancet, 

Xleaauctiatf fTf’ "I I'oaUh Orgamzalian 

0, int I enjus oj Jv aliens, and of conne, above all, the comnrelien«i\ e Trovi- 
cal Disease, Ballelin l.oic provided the n.o«t nsiful maTmal 
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porkers frcelj b> name without giving an> supporting textual references 
IhiS the pre<ient writer has found a bttle irritating, and so he has adopted 
the practice of referring to individual workers by name, perhaps 3 e«s fre- 
quenth, but as far as possible giving the specific reference when he does 
mention a name Repetition ha«< been avoided, as far as possible, so that 
w lien a reference is missing the reader should turn to an earlier chapter on 
a cognate subject A few classical references are included but for the most 
part the references arc to recent work This rather haphazard selection of 
references has led, the wTiter finds m retrospect to bis giving prominence 
to his own work, and to some extent to that of liis immediate associates 
out of all projiortion to their importance, and to Ins frequcntl> failing to 
mention the more important work of others, which he hopes will be forgiven 
Such references as are given, the wnter believe®, are accurate For 
checking the references in the earlier chapters, he has to thank Mr Sur, the 
librarian of the Calcutta School of Tropical Medicine 


ILLUSTRATIONS 

The majoritv of the figures and illustrations arc original VS lien tlicj 
have been borrowed from the books or papers of other writers, the source 
given Permission to u®c llie«e illurtrations is gratcfuUj acknowledged 
The one or two eitceptions to tins rule arc charts that have been taken 
from tJie inu<eura of the Calcutta School of Tropical Medicine It has not 
been po««iblc to trace their *ourcc Tlie original drawings of the coloured 
plates were made bj Mr H Roy, Rie artist at tlic Calcutta School, Mr 
R 05 , Mr Mullick (the assistant artist at the Calcutta School), Mrs Law- 
rence, and Mi«s V'era Morel, the two latter of New Orleans, drew the 
‘cjcles' from the writer's \cr> crude sketches The assistance given bj 
the«e artists is gratefully acknowledged 

The writer has to thank Colonel V\ S Robertson, commanding the 
47th British (jcnornl Ho«pita), for the loan of the skiagrams shbwn in 
Plates Xin and XIV and for the tcmjicraturc cliarts from which Fig 135 
w as copied 

ACKNOWLEDGMENTS 


The writer's sincere®! thanks arc due to Lieut -Colonel Seward, Officer 
in charge, Medical Di\i«ion, 47th British General Hospital, for reading 
through all tiie proofs of the earlier chapters, for pointing out manj mis- 
take® that bad been overlooked and for making several valuable sugges- 
tion® that have now been adopted, to Dr R N Cliaudhun for material 
help in several chapters and assistance with the proof reading, to Dr Harrj 
Senekjie for his useful note on bejel, to Dr Sundara Rao for Jus collabo- 
ration m the chapter on guinea worm and for f»s assistance with the chap- 
ter on fiiaria®is, especiallj for the photographs illustrating that chapter, 
to Dr S K Ganguh for his collaboration in the chapter on snakes and 
snake bite, and above ah to Dr John Lowe not only for his contribution, 
the chapter on leprosj , but for reading through the typesenpt and proofs 
of the first part of the book and making many constructive criticisms 

Valuable assistance has been given by manj of the writer's colleagues 
in Calcutta* and at Tulane His thanks are especiall> due to Dr Grace 
Gold'mith Associate Professor of Medicine, Tulane Medical School, for 


•The first part of this book wp to and including the chapter on l^rrwy wM put^ 
Ji=hed prnatelj in India m 1943 The completed book » now pubJwbed la the Vnited 
States It has been possibll»to male * certain number o! correcDons altewtioDs and 
addiUons m the prei iV*ly published part of the book to conform with recent adv aaces 
but for \anaus reasons Ibc'e have had to be atncUjr limited 
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edition was an process of manufacture 



INTRODUCTION 

THE EMPHASIS IN tROPICAL MEDICINE 

Soon after Japan entered the »ar, a number of armj medical ofRceis 
arn% ed in India from Great Britain and the United States and, m ordi r 
to initiate them into medical practice in the tropics, classes were organiseil 
It fell to tfie writer to conduct some of these classes By waj of mtroduc 
tion to Ins lectures he attempted to analjse the difference between medic »1 
practice m temperate climates (for which roost of these men bad rcceivwl 
their traming), and practice in the tropics (wbicli was to be their lot foi a 
time at least) Is it he wondered, just that different diseases are encoun- 
tered’ Surelj, the difference is a deeper, more significant one, otherwise, 
it would onl} be a matter of extending ones reading to include the rarer 
tropical diseases that are usually omitted from the more concise textbooks 
of medicme He belie; es that the maiti difference lies rather in the special 
emphasis gi\€n to certain aspects of tliose diseases that are looked upon is 
tropical di«ea«cs V» hat are the special emphases, and w-hat are the reasotii 
for them? It will perhaps be worth considering a few of these, and it will 
bd more comement to take them up m the order in which they are u«ual!y 
presented rather tlian in the order of their importance 

Hutory — Tropical medicme is a young, rather self conscious branch 
of medical science mucli of its history has happened within the lifetime 
of the older of the pre«ent-day writers and, eien though these writers may 
themselves hate played little part in the historical events they often know 
the principal actors personally But this emphasis on history is more than 
an exhibition of self con«ctou«nes», the history of a disease and of the di>> 
co\ cry of its -atiologj forms a necessary background for the proper appre 
ciation of odr present state of knowledge, which must ne\er be looked up*)u 
as final howc\er complete it may appear to be 

Epidemiolggy —The diseases of Aberdeen are much the same tlio c 
of London or even of New York, Berlin, or Vienna and although respiri 
tor; di'ca«es may be more common in the winter, and certain infectioiK 
diseases at other seasons there is no sharp segregation to anv one time of 
year of the bulk of the diseases with which the practitioner in temperate 
countne® has to deal Di«ea?C3 in the tropics however, show markcd;ari 
ations from place to place, and from season to season Therefore, it i"* ne< 
es'an to know at least roughly the geographical and seasonal distributini) 
a! -each di«i?afe so that one knows how,, where and when to expect u> 
encounter the di'case, and docs not lightly diagnose kala-azar in cenfi iJ 
Africa sleeping sickness m India, plague in the Punjab in July or «and fh 
fc;er anywhere in the northern hemisphere in January Other environ 
mental factors ai«o assume a far greater importance in tropical than in 
temperate climates eg town compared with country residence, the type nf 
the terrain the rainfall of the locality, and the nature of the water-supplv 
The «tatc of nutntion and the personal habits of the individual, aiwnv^ 
important in any climate frequently dominate the picture in the tropic*- ' 

./Etiology and prevention —The bulk of the disease that one encoun- 
ter« m temperate climates arc degenerative or chronic inflammatory di 
ea«c« the prevention of which is outride the «cope or even the thoughts of 
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the average practitioner so that he has no further worry on this score and, 
even when he does encounter an infectious disease, whether it is measles, 
influenza or just a common cold there is seldom much myster> about the 
mode of infection which is usuallj by direct contact and/or droplet infec- 
tion He has onlj the hou«ehold or m the case of an institution the other 
inmates to consider and after that, the most he need do will be to notify 
the local medical officer of health On the other hand nearly all tropical 
diseases are of an infective nature and eminentl> preventable, so that the 
practitioner s thoughts should be for the community as much as for the 
patient He must have a thorough knowledge of the ffitiologies of the 
infections that he maj encounter if he is to appreciate the significance of 
his diagnosis and to take the rational steps to prevent the disease spreading 
riie mode of transmission of tropical diseases is seldom simple and straight- 
foryrd for there IS often not onl> the parasite itself but also an inject 
vector an intermediate Iiost and/or an animal reservoir of infection In 
tromrfl/ notably di^ases due to the direct effects of a 
mXr?tv intestinal fluxes the vast 

STn iL^al transmuted to man thrnugl. the agenej 

harc''toycV'h‘u'’t\nu’d‘’''™r‘“A‘'’'^''”''‘'‘‘°"''' ‘toptes mnj 

It dengue’ If so nerhan. O" pa^Jent Is 

son he will hate to expect more casea'uilllf "t the dengue sea 

to make his plans accordineU Or^ u eptdotme and he will have 

disease ha, n'et apSdm' LSia^ “"d >f the 

attention to alerting a maior diWer ' ^ ‘ Sue Ills full 

inosquilo net lie must organuc an nnti Pitting the patient under n 

laeeme lor the whole local "ommuSi .nd immcdialel>, order 

The practitioner in tlie Tomes S 

'.'“'ion as well as cure but ewn it he is nit r“ “o' responsible for 
or for us hospital personnel s sakrhe T ‘ ^ *"® '’™ t" his familj a 

immediate thought So perhaps moVnf Tu ““f' ""’“S Prevention an 
must hale a thorough knowledge of the i Practitioner m the tropics 
hkeli to encounter ‘he aitiologj of all the diseases he is 

The writer has alwavs felt tlm* fi « 

urZ'''';r" "" P'bhe lu,urwX;™J’'“ P^'-te a field in which 

S 11 „ T 'S re often comnrUrd i '““‘‘y “ml uot- 

nnd the health officer has so „lt„°^h">ed to think in terms of nreicntion 

StlrnT’"' «>' pKci"n fo 

nnothrr r 'ercas tlici are ncarli alnais hmiting reservoirs of 

s'gni and'T’' nulualls dependent on one 

liomogcnTOu.Tut in u° ‘i'™' ''"’Wil^COTnfrT"*’ populations 

to give a ''ouW ,n a K® ‘^‘scase will run ven 

the last niajonti'(d7ro*'”"i“''‘ "uer both '' possible 

mtertion m a hun e dTi?“' A nal “ ■' “ "‘‘h 

hiflerent w,,. but the „ ‘ 'o malaria 

one common factor is the 
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presence of parasites in the penplieral blood Further, the ansners giien 
by the illiterate patient, even if the language and dialect difficiiltj can be 
O' ercome, are often misleading, bo that one is compelled to laj le«s empha- 
sis on history and subjective signs and sjmptoms and more on laboratory 
findings 

In temperate climates one is taught that it is usuallj safer to make one 
dia^osia, and to attempt to trace all the signs and «> mptoms to a single 
infection or pathological process, whereas, iij the tropics, single infections 
are the exception, and, e\cn when one infection has been diseoyer^, it is 
as important and necessary to carrj out routine laborator> examinations 
of, at least, the stools, the urine, and the blood, as it is in anj climate to 
make a thorough ph> sical examination and to examine the patient’s cl)o«t 
even when roost of the symptoms point to the abdomen 

On the other hand, verj great care roust be taken that laboratorj find- 
ings are not allowed to deflect one from making a proper physical exami- 
nation or to outweigh one’s clinical judgment For example, it is not 
uncommon to find microfilarisp m the blood, and hookworm oya and 
Sntam<Eba /iigiolyttca cysts m the stools of a patient in whom kaln-atar 
IS eientuallj diagnosed by sternum puneturc Although cncli finding migiit 
be significant m other circumitances, there ron\ be, m the particular ca^c, 
no signs or symptoms attributable to these infections, and, although in 
roost instances one would attempt to free the patient from hi« hookworm 
and amoebic infections during Ins convalescence after treatment for kala- 
azar, return to normal health ma> be po«8ible w ithout the eradication of 
either of these infections Nor does the di«coven of all four of the«e infec- 
tion^ exclude the pos«ibililj that the patient has «ome otlicr di«or(lcp, such 
as a chest full of fluid, tliat demands immediate relief 

Laboratorj findings maj be as im«lesding in *oroe pa«es a» they arc 
useful and even essential in other«, and, although the writer is in Miour 
of routine laboratory examinations nheneier it is jx>s«jb)e to earn thc«e 
out, it IS lerj neces«ar 3 that the findings should be gnen their prof>cr per- 
«pectne, viewed in conjunction with the whole clinical picture, ar<l inter- 
preted mtelhgentJj The writer’s carK expcncncc of tropical medicine was 
all in the laboratorj E'cn m tho«c days he «aw the danger of the complete 
laboratory domination of tropical practice, and he has fouglit ycr\ JmrtI 
against this tendenej eyer since He hopes that m this book, wlul-'t empha- 
sizing the great importance of the laboratorj, he has succccdcif in keeping 
it m its proper place 

Specific treatment — Finally , m the matter of treatment, tropical med- 
icine undoubtedly stole a march on the mother «cience \\e had “pccific^ 
mniana, kala-nzar, sleeping sicfcncs*, and ecrttiin Mmmdi m/cctwn*, 
not to mention the tropical spirochtctal infection®, '\hen * temperate ' mwl- 
icme could claim only saU arsan, unle«« one include® antn cninc and diph- 
ihcria antitoxin, one for each «idc Tlic Mtamin® penicillin, the sulphon- 
aroides, and other new therapeutic substances have gone some way to e\cn 
up matters, but, ca«e for ca«c, specific treatment i« far more imiwrtant in 
iropical than m temperate medicine Morcoycr in tropical practice, con- 
ditions are often such that specific treatment i® the onh treatment that 
can be considered, and it is therefore giyen «pccial empha*i« It should 
howeier, be appreciated that general and symptomatic treatment may be 
almost, if not quite, as important a« specific treatment If tlic wntir on 
tropical mcdicmc ap{>cars to neglect tins aspect, it i< boeau*e he a««ume8 
that the reader olrcsdi has a •ound knowledge of the general pnneipiM 
of medicine and expects that he will apph them It i" not beeau«e he 
wi«hc 3 to dimini«li it® importance 
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B Indirect effects of climate 14 


The Genesis of Tropical Medicine — Pre ent da\ Ecientiffc medicine 
evas born and noun«hed through all ils earlie«t stages m temperate western 
countries hen the people from the western emlizations imaded the Ea«t 
in a or a comraereial sen'C or «implj as scientific or dilettante 

t'raielTers they Ibunrf ifiat ffie med'icmc practiaea' m mant of t'fiese 
countries was the crude«t form of traditional folk lore though m others 
such as India and China there were c’^tabh'shed «\ tciiis of medicine w hich 
intrigued these western m\ader8 and from which the doctors amongst them 
gathered some useful recruits to the pharmacopatas of their ow n countric* 
However early m the niBcteenth century the supenontj of scientific 
medicine over the local traditional sj stems became obvious not only to the 
visitors but aI«o to the indigenous inhabitants of the«e countnes and 
more practitioners were demanded Such large numbers could not be spared 
from the l^e^t nor could the people of the tropical countnes afford to 
support them in the st>le in which quite justifiably they demanded to 
compensate them for the conditions under which thev had to live, medical 
schools and colleges therefore were founded m the tropical countne* to train 
the natn es of the«e countries in methods of scientific medicine 
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INTBODtlCtlON 


About the middle of the last eentt^, it began “i ‘’j® 

conservative mmd of the practitioner of ecientifie medicine m ‘ropics 
that Sut the medicine that he had been taught was verj much better 
San Sigenous medicine, as it was then praeW, he was frequent^ 
entounteimg syndromes to which there was no reference, or only -veiT 
misleading reSSnces, m his textbooks Amongst those who 
of being able to thinfe ahead of their t^e and the energy to stir up others 
to take action with them Patrick Manson stood out Many of his 
predecessors and contemporaries played their several parts, and boo^ on 
the diseases of various tropical countries were written, but it was Manson 
who ga\e this study of tropical diseases a definite form, a new branch oi 
medical science came into being, and rightly Manson is looked upon as 
the father of tropical medicine Through his energies the London bcnooi 
of Tropical Medicine was founded and for many years hia book stood 
alone as the textbook on tropical diseases 

Nothing succeeds like succe«s and the early successes in the field of 
tropical medicine, which may be typified by Rosa’s work on malaria, 
stimulated this new branch of medical science, and other schools of tropical 
medicine were founded in Europe and North America 


From one point of vien this awakening of interest m the study of 
tropical diseases had come too late, for already m certain tropical countries, 
India in particular, in the medical «chools and colleges, to the founding of 
nhich reierence was made above, western traditions of scientific medicine 
which took little account of tropical diseases were firmly established The 
textbooks used were written by people who had never been in a tropical 
country and nho knew nothing of local conditions and the diseases that 
they engendered, whilst the curricula and the course of study w ere faithful 
copies of those o! western schools and universities ’Ihe doctor so trained 
often had a profound textbook knowledge of, shall we say, cardiology and 
may ha\e been able to spot histological sections of rare sarcomata, yet 
was quite unable to stain a blood film for malaria parasites or to recognize 
an amceba in a stool, and, although he knew that quinine and emetine were 
specifics used in malaria and dysentery he had no other ideas on the proper 
treatment of these diseases which might well constitute 75 per cent of his 
practice If he wished to gam special knowledge of how to treat these 
di«ea<»es, he had to go to London, Hamburg, or Baltimore 


The absurdity of this position was appreciated by many, but the remedy 
w as not obvious The teachers in the schools and colleges, m India at 
lesrt were so deeply imbued with the established tradition that it was not 
po^tble to call a sudden change, if anyone had had the power to do so, but 
in any central authontv It was Leonard 
in ^ "^orld-widc rcputation for his many researches 

cMoSmSf h'’ “7 impasse, and, with the 

SSScS amount ol Bnanml help fcoia the 

onoSilion'a^d ■ 1 *''®' industries, won over the official 

nSSSaduale mswt't ’’a School of Tropical Medicine, for 

m tiTO the iLch^^ diseases He hoped that 

idSt'on iKtoun^d a leavening effect on medical 

phi sioloEical laboratariftfl "work but in due course m the 

that wbtn It had done iS-wwkS’Sl^viS* I” ^‘ssectmg rooms and 
thio school would remains a cSlrTirf^^ de usefulness in this direction 
studies research and higher port-graduate 



THE CHANCINQ PICTTRE 


of tto anomaly ot a post graduate 
chool in a tropical country Tvhere instruction is given to the local 
^»'e been tho^e mo^t emphasized in 

fneir qtialifjing medical course 

Defining the Scope of Tropical Medicine — The separation of tropical 
medicine from the body corporate of medical science is thus an artificial, 
and one hope^ only a temporary one Ne^ertneleps at the present day. 
separate it i» and \ery conveniently separate The question no^ arises! 
IS It possible to define its scope ? It is certainly difficult The problem 
tiiat will exercise the minds of our successors more than it doe- ours js how 
much teaching on the phjsiolo© of hot climates should he included m this 
subject ? Our excuse for the comparatne neglect of this subject at present 
is the fact that as there is so \erj little accurate information on it, one 
hesitates to gne information that may be misleading but this «tate of 
affairs is changing The next question w how far should one go into the 
subject of tropical hjgiene^ This brings one to a xtider question of 
medical policj naraelj the past tendency to separate the present hesitancy;, 
and the future decision (we foretell) to link much more closely pre\ention 
and relief in medical education and practice In his teaching of tropical 
medicine the writer has sohed this problem bj laying special emphasis on 
the p^c^e^tne aspects of specific diseases whilst leaving the «ubject of 
general hygiene to other lecturers 

What are the di«ea«es that should be included — all diseases that occur 
m the tropics ? This of course is out of the question as there are few 
recognized di«ca«c« that do not occur m the tropics Then should it be 
di«ea«e« tint onl> occur in the tropics ? This is equally out of the question, 
for man's di cases that are always looked upon as 'tropical diacaxes, malaria, 
cholera <H«entefj, also occur tn the lemperafe zone® So we must fall 
back on an elastic definition and say that under this heading should be 
included diseases that occur only m tropical and sub tropical countries, 
and also diseases that are either more prevalent or e!«e exhibit special 
features m the«e countries 

The Changing Picture— The position is not however static Many 
diseases that were at one time worldwide m their distribution are now 
confined almost entirely to tropical countries of the«e perhaps the best 
example is leprosy Leprosv was a cosmopolitan di ease common enough 
in Fngland a few hundred years ago as is evidenced bv the leper windows 
that still exist in many old churches but it has now disappeared almo'-t 
completely from most wffitem countries MaJarn lias been bmn-bed from 
England and many other European countne and yellow fever from the 
east coa«t ports of the United States of Amanca to become a dHea«c w ith 
an es'entially tropical cfistribution Cholera and plague line probably 
alu ay s originated m tropical countries but m the jia®t lia\ c flourished for 
a time m temperate climates Epidemic Uphu® which on the other hind 
never had any special liking for tropical clmmte- and which, ®mce its 
activities have been largely curtailed in cold climates by improvements in 
social and sanitaiy conditions leads a precarious existence m the sub tropics. 

IS probably classed amongst tropical disea cs only because of Us fftiologiral 
association with tropical typhu« 

It «cems possible that tuberculo^w is how going the same way as 
Icprosj The whilo mans phime’ has ccrtainlj changed >ts » om 
preference in America and has shonm a «tcad) deercare for ncarli a 
tSed acars m Great Britain but it is rapidly incrcanni; in manj 

cSr.es just as « 'S'’"’ ■'"P'™"'”'' 

transmitted disease, m the crowded tmars o theca 
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Diseases Uncommon in the Tropics — There are diseases that are less 
common m tropical countries, eg nckets, most streptococcal infections, 
erysipelas, scarlet fever, and carditis, but they do occur, peptic ulcer is often 
included in this category but is certainly very common m parts of India 
A sterile controversy regarding the occurrence or otherwise of rheumatic 
carditis in the true tropics has broken out in the medical press from time 
to time The champions of the former view made their point many 
years ago, but are tending to push too far their claims for the frequency 
of the occurrence of rheumatic carditis, relatively and, almost certainly, 
actually, it is a far rarer condition in tropical than in most temperate 
countries ^ 

Then, there are diseases that are mpposed to be less common m the 
tropics, these include cancer but it is very doubtful if this is really 
the mfrequency of post-mortem 
*^Bit»sis and poorer facilities for treating the 
diagnosis is made, by a much lower expectation of life 
60 that far fewer people reach the cancer age, and bv the fact that thp 
di8tract%tteXn from cancer as a 
pubhc.health problem, except in a few instances where its cause^rnatent 

/seiS'yeaS agrtW^^"”"" another ^xamSefsixt^ 

.. t!, “any discussions in the medical loiirnnia 

“STR'SUTION of DISEASE 

arc inexplicable m 'our 'present^state'^o'r^ s'' of diseases that 

(etiology of these disewes but\o^' (b« *‘nowledge regarding the exact 
cdlccW oter a peTO??t XyTa? « Tt™ been 
the factors that determine the distribuimn ® indicate some of 

non-tropical climates, these factors mn ^ m tropical and in 

telluric, and (c) human ^ ^ («> climatic, (6) 

of Eolar and terrestrial ^ combination 

influences that v\e are conceS ^thev^rii,^ sum-effects of these 

number of different headings ’ ^ considered first under a 

four ® temperature that ^ Very cold 


mb* wr ladrcim.? P!' c^b.c foot 

or (c) «tum,on eaturatfon at^he elS- f 

localities, 

B aay, the early moraing 



ENMROVMENT A^D THE WSTRIBHTION OF DISEASE 5 

u *«“ « aJ»»ys high and gii^s a ^ery poor 

indication of the humidity of a pKce or a season 

»nd pffTaiJw* wiad« — ^Tbis » recorded m miles per hour 
or leet Mr second two tniJca an hmir being roughly 3 feet per eecond In the 
matter of wind prcialence, an important factor is ii^uallv whether the prevailing 
wind IS from the land or the sea but there are many other eonuderations too 
numerous to indicate here 

(iv) 5^>bin( — This i recorded as the number of hours of 'im'hine during 
me day fhia important factor appears to receue more attention lu weather 
reports la temperate and cold dimates 

(i>) Barometric pressutt — ^Wlulst this is subject to considerable irregular 
nuctuation Jocalitiea of the aaroe altitude above «ea JeieJ do not ehoiv constant 
variations that would be Iikelv to affect disease distribution However the 
constantly low pre»siirc in high altitudes certainly has an effect on physiology and 
probably on pathology too 

(it) Rainfall — This is subject to the widest variations according to the 
locafity and the season and at o from year to year it is expressed m inches per 
aimum and vanes from ni2 to 700 

(iti) Scatmtmts - — This h certainly ao important factor m the makeup of a 
climate both m temperate and tropical lones Though storminess in temperate 
zones js assoculed with respiratory di eas^ and rheumatism on the whole the 
balance is in favour of the stormy climates «nd Huntington (1924) goes as far as 
to asy that it is the northward 'hift m the atoru belt that has caused the north- 
ward and westward »hift m the centres of Civilization a view not la keeping with 
that etpreased bj the writer (lade tnfm) 

K factor associated with this is atmospheric loniration and some medical 
climatologists attribute much in the balance of health and di«es«e to this Our 
knowledge on thi' subject is at present Coo vague to allow any helpful discussion 
on this factor 

B Telluric factors — These enn be considered under ttvo headings — 

(0 Nstofsl —The physical and chemical nature of the soil the sub sell wafer 
level vegetation etc and the physiozraphical configuration of the temun 

(ii) Anificial — irrigation aod dnmsec afforestation and deforestation the 
building of cities (that sliut out air and hold the heat) etc 
C. Huaian faeton — ^These inojtide the densjt> of the population and 
the degree of urbaniiation and jndu«tnaUtation to which they have been 
subjected the religious practices (e? in India mefos* and pjJgrjmages tend 
to epread cholera and (^sentcry, and ceremonial batiung ta largely respon- 
sible for inamtaining their endemicity) and personal habits of the people 
(clothing encourages Itcc and tjphus, and protects from fleas and plague), 
their economic status (poterty 13 associated wiHi deficiency diseases) the 
state of civiliiation (\at\s appears to cling to aboriginal tribes) and educa- 
tion of the population, and tneir educability, the sanitary een«e and pro|^e «3 
of the population and the degree of contact with or 1 olation from other 
populations 

Varmliom m (life climatic, telluric anil luiraan factor, from place 
to place Hill (ieteimine the geographical distribution of disease from year 
to y ear their epidemic occurrence and from eeason to season their seasonal 
meidence Nearly all these factora are mlerdependenl and, as ftej 
necer act singly, it is seldom possible to judge the effeet of one alonMo 
the cllcet of temperature cannot be . 

the humidity, iihmh is dependent m rainfall nature of Jh' • 

and the etfect of sunshine is f Pf 

atmosphere m the Punjab is 

are not constant in different circurosianc^^ v pholera 

dependent on high humi dity , m Bengal rainfall stops cholera 

•Mela^ are Hindu rel the'hoirc^^^ 

Literally millions of pilgrims nock to t . « provide efficient sanitation A free 

and live under conditions that 1“**® nilmms then trek back to their homes 

interchange of mtcstinal flora w , 4K^ eo 

spreading their newly acquired infections as they go 
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CLIMATE AND DISEASE 

How do cbmstio ctmiiitioM presalcnt ra the tropics brloK aliout 
tropical diseases ? Tliev act directly and intlircctl> 

A Direct effects of climate -i-Tlic coinpcnfatorj mcclianisnis of the 
human organisms ore so elaborate that the direct effects appear to he 
remarkabli tew, this is slioivn by the fact that the physio ogj o man 
hung m the tropics is basically the same ns that of man liiing in the 
arctic zones There arc certain rmmedialc reactions to chanp to tropical 
climatic conditions that arc rapidly adjusted or compensated The«e can 
be imitated m the laboratory or rrard, hft'c in the pa«t been stiidiea 
{requentlj bj physiologists, and are non, since the introduction ol 
hjpcrthcrmal methods of treatment, rceemng the attention of clinicians 
At the other end of the scale, time measured in centimes promicc** certain 
fundamental changes in the human frenie iiliich arc of intcre'»t to 
ethnologists, but here one is uncertain ivhcther the effects of climate 
producing thece ha\c not al®© been indirect, through diet and other 
en'\nomnenta\ iactoia Between these extremes there arc the results of 
the subjection for months, for years, and for generation® to tropical climat^, 
and It IS the^e that arc of special interest to the pli>®ician Beyond the 
obsenation and explanation of certain obvious difference® beta eon the 
inhabitants of the temperate and tropical countrve®, such a® that of colour, 
the subject of tropical physiology has been neglected and until this gap in 
our knowledge is better filled, we ahall fipd our study of the pathological 
effects handicapped 


The sons rays — Fundamentally the eau«c of the difference between 
tropical conditions and those of the temperate zone® is the fact that the 
rays of the sun are more direct and therefore, other thing® being equal, 
produce their effects with greater intensity in the tropics, it will thus be 
appropriate fir«t to consider what arc the direct effects of these sun's rays 
on the human body These effects can be classified according to the 
different rays which strike the earth, thus — 


Spectral cUsaification 

1 Ultra Molet 

2 Vwlct 

3 Blue 

4 Green 
6 Yellow 

6 Orange 

7 Ppd 

8 Infra red 


effects 

I BiochcnHCal is' s 
I Uumtnoiis rajs 
I H«ral lays 


^nzslrom units 
1000 - 3900 

3900 - 4300 

4300 - 5000 

5000 - 5600 

5600 - 5;900 

5 000 - 6200 

6200 - 7 700 

7700 - 120000 


Be have xery little data regarding the relative power of the ultra- 
yiQi^et rays m tropical and non tropical countries, but usually there is less 
^ passage to the earth’s surface m the 

a iSi now! theiefore greater The ultra-violet rav® have 

akin anft etiKm arc almost entirely on the 

thSr definitely establi®hed effects is 

layers of the skin ' conv^mg it mto vitamin D, in the deeper 

cbldren in accounts for the extreme rarity of rickets amongst 

ch dren Se P'^^iah is ob®cr%ed or 

cniiaren are unduly protected from exposure to the sun 

ervt£m?lhh?’D!i^ policwble effect of the ultra-violet rays is an 
maximum in aboutTKhoSrs'^?!, exposure and reaches its 
cace® vill lead to will vary m its seienty and in extreme 

lead to severe blistering Repeated irritation by exposure ml! 
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lead to chrome changes m the aLm (vrde mfriz) The wave length that 
produces this erjtheina js frora 2800 to 3,100 A * 

♦L pigmentation in the ekin of the indigenous inhabitants of 

tne tropifcs acts as a protection against this effect of the ll]tra-^^o]e^ rays 
fu aniongst the white races the brunette is usuaU> less sensitive 

tnan tne Wonde The pigmentation that follows repeated exposures to 
the sunlight IS brought about to rajs of slIghtl^ longer wa%e length 
including the visible rays • 


The unhealthj pallor of the «kin that is often seen m the European 
sojourner in the tropics is due to the excessne real with which he — or more 
often she — has protected hiTn^eU from the bcneftcial ^uns laj, combined 
with unhealthj Inmg and in manj instances di«ea«e 


The luminous rays again are usualljr stronger m the tropics, their 
powers of penetration are greater than those of the rajs of shorter wa\e 
length, and they probably have a stimulating effect on the blood and 
tissues as well as a detrimental effect on parasitic micro organisms but 
our knowledge on this subject is more speculatne than precise Their 
action on the retina is more certain, in evcc«s thej cau^e headaches a 
reduction m visual acuity, a decrea«e of adaptabilitj to comparative 
darkness which may become pathological in special circumstances (night- 
bhndnesa), and other pathological changes in the retina 


However, probably the most important are tlie bear rays both the 
physiological and the pathological effects of the heat rajs on the body 
temperature ha^e been studied m rather more detail than ha%e the 
phy«iological effects of the other climatic factor*' Before considering the 
effect of heat rajs, one rau«t review the phjsiologj of heat balance 


Heac baUfice— Heat is produced by the cellular combustion of 
foodstuffs Onlj some 20 to 25 per cent of this heat w conxerted 
into energj and the balance has to be di«*ipated If this heat is not 
dissipated the body temperature which m man and other warm blooded 
animals is normally maintained at a constant Iciel will rise, and the 
physiological processes of the bodj will be interfered with To maintain 
this constant level there must be a balance between the heat that is 
produced by the metabolic proce«*e8 of the bodj and the heat that is lost to 
th,e surroundings Under tropical conditions, the rate of this heat loss is 
reduced, and there are times when the process of balancing the heat account 
13 complicated by the fact that certain items that are normallj on the 
debit Bide arc now transferred to the credit side of the account te when 
the atmospheric temperature is higher than that of the bodj, and heat i« 
actually absorbed from the environment 


Heat production — In an average man (nho«e weight w u*ual]\ placed 
at 70 kilogrammes or 154 lbs though the figure i« too high for the 
individuals of many races, eg southern Indian average weight about 
120 lbs ) normal bod\ functions produce about 100 caloric* an hour, at 
rest, work accelerates heat production and a soldier inarching with a pack 
weighing 6o lbs will produce 8 calories per minute 

Heat loss Heat i< lost by radiation conduction convection, and 

evaporation For practical purpose* the mean* of licat lo« can be 
considered as ‘sensible' loss which includis radiation and conduction to 
surromdinE cooler obiccts ond comoctran Ital i Io-« to tho «.r m rontort 
vriih the body eorlace—tim oir ahsorte hoot mor cs an ar and « 
by more air, when the process is repeated— and latent lo**, which is a^ev^ 
by unsaturated air absorbing moisture, from the body surface, from the 
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sweat that has been secreted by the fffteat glands, directly from the blood 
through the epidermis (Whitehonse, Hancock and Haldane, 1932) , and 
fr^m the lungs , during the process of conversion into ^ apour this moisture 
absorbs 058 calone of heat per gramme of water evaporated 

Factors affecting beat loss — ^Lo«s of htat from the body is influenced 
bv the following four environmental conditions, (i) the temperature o! the 
immediate environment, (li) the humidity of the air, (tii) the movements 
of the air, and (tu) insulation— mainly clothes 

As the atmospheric temperature rises, the lo«s of sensible heat decreases , 
when the humidity ri^es, loss of latent heat by evaporation decreases; 
if there is no movement of air, the air in contact nith the body tends to 
remain stagnant but with an increase m air movement — m all but extreme 
circumstances— the rate of both sensible and latent heat Io«s is increased, 
and Wily clothes catch the radiated heat and interfere with air 
movement around the body, holding warm damp air in close contact wnth 
it — the thinner and more open-woven the clothes the Ic^s mil be this 
interference 


In order to maintain the balance, heat generated must be lost, if it 
cannot he lost by one means it must be lost by another At a dry-bulb 
temperalute of 67“F and a relative hurnidily of 60 per cent, three-quarters 
of the heat loss is sensible and a quarter latent Under tropical conditions 
this proportion will not be maintained, and, as the temperature rises, the 
ratio of sensible to latent heat loss falls, until eventually when 984*F. 
18 reached all the heat loss will be latent, after this convection, conductiou, 
and radiation are transferred to the credit side of the heat balance account 
{though ‘debit’ as far as the person’s comfort and nell-bcmg are 
concerned) The roles of air-stagnation and clothing are now coropheated 
by the fact that, while reducing loss of lotcnt heat, they al'o limit sensible 
heat absorption (e g under extreme conditions in desert areas the hot dry 
winds soon upset the heat balance, hence the heavy burnouse of the Arab). 


The comfort zone— The comfort of a man depends on the ease with 
which he can maintain his body temperature at the correct level, if the 
loss of heat is too rapid, his peripheral vessels contract and other 
physiological processes for conserving heat come into action, and he 
eimenei^es a sensation of cold Conversely, if the sensible heat loss — ovpr 
which the noiroal physiological processes of the body have little control — 
18 too Blow, other means of heat loss have to be increased, the peripheral 
vessels dilate ^d mwe sweat is secreted, and he feels a sensation of heat 
In either case he feels uncomfortable Man however is a fairly adaptable 
being and the range of environmental conditions in which he feels 
comfortable is not very narrow, this range is conveniently known as the 
comfort zone ’ 


iiiArT'oT cannot be expressed m terms of temperature, because 

w factors involvedj nor of humidity, nor of air movement, 

eropincally determined index of the degree of 
humidttv^ and exposure to different combinations of temperature, 
iSdi/ed “>o^e«ient, the ‘effective temperature’, has been 


will and that 75*P la ^^airIy^mSrW)l^ ? clolhmg on a man 

degree of humidity closely temperatute m the presence of a 

of comfort will be saturation, but the same degree 

(60 per cent) and aeam at M’T? . -j ^ ^ presence of moderate humidi^ 
humidity) If now a fan^mSf ^^7 conditions (15 per cent relative 

hB „„„„„ the TO «?"<> » PlW'd 0 « lo”. 

lae negree of comfort id the presence of the three degrees 
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INTRODUCTION 


of humidity mentioned above at, respet^vely, 80 F , 84 F, and 91 F. These six 
combinations of lempeTature, hnmidity, and aw roovensent vihich prod^c the 
degree of comfort can all be expressed by one figure, namely 75 F. effective 
temperature ' 

For calculating thts effective temperature a chart is necessary; the 
chart* given on page 9, from which the effective temperature can 
be calculated from the dry- and wet-bulb readings and the wind velocity 
will be found a very convenient one (Relative humidity is calculated 
from the dry- and wet-bulb readings from a chart which is often attached 
to dry- and wet-bulb thermometers, or from tbe formula; and table given 
below, but this calculation is not an essential step in calculating the effective 
temperature ) 

To calculate the relative humidity from the dry-bulb {DBT) and wet-bulb 
temperatures {WBT) (o/tcr Jameson and Porfcinson, 1939) 


(0 Vapour pressure (VP) at dew point <DP> = VP at WBT (from table) 
DB T - WBT 
2 


, T. I . v j . VP at DP (i) X 100 
»i) R-l.l.ve kum,d.lv = vp„oBT(t™n,5iblej 
Example DBT = 75*F WBT=67*F 
VP at WBT (from table) = K& 

VP at DBT (from table) =297 

.. to VP at DP = 22e-”7®^ = 186 
and (it) Relative humidity = — 6282 or 63 per cent. 

(IncideaUlIy, th<» ‘ effective temperature ’ m rtill air with this 
combination a 718* ) 


Temp , 

*P. 


Vapour preaturc table (at satunlion) 

Temp. VP m 

millibare F millibars 'F miUibars 


no 

114 

118 

123 

128 

133 

137 

M2 

148 

153 

159 

168 

171 

177 

183 

190 

197 


20 4 
21 1 
218 
226 
234 
243 
25 1 
259 
268 
277 
28 7 
297 
307 
317 
328 
339 
35 0 


Temp , VP ia 
•f. millibars 

81 361 

82 373 

83 388 

84 398 

65 411 

86 42 4 

87 438 

88 452 

89 46 7 

90 482 

92 513 

94 548 

96 580 

98 617 

100 658 

105 76 0 

880 


■ W 350 no 880 

temperature, but\ffeSive**temn^ expre^^ best in terms of effectiv 
of the four envu-onmental fecC “““'■"I “'y "I 

leaves out ol consiaeration clolhS of heat, that is,. i 

" ° faot or to which it is difficult to giv 

•Reprinted bj permissionZfi^i ^^,, ^ — 

^J>ti V h Trantactiona, Vol 38, 1932 
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accurate numerical cxprc*«,on* The clotlii?^ factor and the persona! 
factor tend to iMdcn the ran{;c of the comfort zone 


The comfort zone can onl> be a«ccrtnmc<l h\ actual trial The subject 
ban l)ccn in\c<tisatc<i in a number of American cities in winter and in 
summer, and the peak of the comfort zone has been found to ^ar> between 
GO and <2 cfTLCti\c temperature, data for the tropics are «t»ll wantinc 
but one ina> rafob assume that the peak will not be lower than 72“ and, 
as, the zone extends for a few depreea on either side of this peak, 75“, the 
fximpJc that the writer took from personal experience, is probabb well 
within the comfort zone for mo-t tropical climates 

Bevond this comfort zone there is a zone in which man is definitel} 
uncomfortable, hut is •till able to maintain hi« normal temperature The 
tfepne of ifi^comfort txpcrienccd will ilepcnd on his prcMous experience 
and hi" mental attitude towareN the heat a« n rtiJe tho«c more highlj 
cxlucxtcd resent it, whil«t other* accept it as incMtablc Tlie reactions of 
nnn in this 'discomfort zone*, as we will call it will depend \ery 
farpclj on tfjc personal factor and health mil p?a% a titslli important part, 
m ^omc, exen quite henlthx persons, there wall be a xerv -lipht rj«e of the 
Rcncral temperature Icxcl, that i«, the normal diurnal fluctuation* will occur 
but at a hipli Icxcl One ‘liould not be too ready to jump to the conclusion 
that this 'low fcier’ in a patient ts phj'jolopieal hot if the patient does 
not suffer nn> other subjectne «xmptoms and if ttioroupli inxcetipation 
does not rcxexl nn> infection, it ma> be safe to ignore it, howexcr should 
the pxticnt ‘fee! the fetor commp on '—-the actual occurrence of feter 
licinp confimicd b> a testcil clinical Ihcrmomctor— and haxt a headache and 
slight zhnenng the search for the 
cou«c should be conlinucti In 
ficurr 2 tlie results of different 
effective temperature leveU on the 
l)Oth temperature arc shown, the 
graph was constructed from ex- 
perience with artificial ‘fexcr 
ihcrapx ’ and is probahlx not 
applicable to natural condition* 

A« a general rule there i* probahlx 
little ri<c of Ixidj temperature 
beloxx about 90"F cffectixc tem- 
l^rature which forrc*pond* to a 
drj-bulb temperature of 99*F at 
bO per cent, 110*F at 30 per cent, 
and 122“F as 15 per cent relatnt 
humiditx, in still air, or under the 
influence of an electric fan runmnp 
at a moderate speed, crcatirg an nir 



current of 300 feet per minute, 
102“F , H2®F , and 123“F , respect- 
ixelj, at the same throe humidities 


I imirr 2 Effwli of 1 jpli en\ ironmental 
temperalure* (Ferjcrlcr and Koughfen 
IWl) 


■Tho inttwptinK value of clolhe* K eofTPlalcd (sirlv do'ey nilh their weight 
For ciample women* « immor clothe* (exetudsnE footwear) weigh under a pound 

pou^d should be made for clothine cxdudmE footwear (iagfou and Me'<ser JWI) 
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Pinally, beyond this 'discomfort *one’ conditions arc encountered 
under which raan cannot survne for any tength oi itme without hvs 
temperature rising, the hyperpyrexia and shock that may result irom 
subjection to such conditions must be coDSKlcrcc! under the htading oi 
‘diseases due directly to climatic conditions' (tide m/ra) 

Other Physiological Effects — Sonde of the effects of tropical climatic 
conditions on other body functions and systems can be briefly reviewed 
A change to a tropical climate is accompanied bj an incrca‘'C in blood 
volume (Barcroft and Marshall, 1923), which is apparently a dilution, for 
the htcmoglobin and other elements show a corresponding relatiNc reduction 
This reduction, certainly as far as the formed cletncnt« arc concerned, is 
compensated very rapidly, and there is little CMdcnce tliat the increased 
blood volume js roamtamed Subjection to heat equivalent to that 
frequently encountered in even moderate tropical climates will lead to a 
temporaiy increase in pulse rate (see figure 2) , but the normal pul«e rate 
of the inhabitant and of the gojoumer m the tropics (this term is used in 
reference to those who normally live in a temperate climate but are 
temporarily living in — not ju«t travelling through — a tropical country) is 
about 75 


The blood pressure of the sojourner is apparently not matenally 
changed by residence in the tropics, though po««ibly low blood pressures 
are more frequently encountered than in temperate climate* On the other 
hand, that oi the indigenous inhabitant is ai<tinctly below the European 
and American standards (Cad* 
bury, 1022, Kean, 1941). 
A recent investigation m which 
10,000 Indian* were involved 
showed that the systolic pressure 
at different age* wa« from 7 to 
10 mm of Hg and the dia«tohc 
from 5 to 7 mm of Hg lower 
than the European standards at 
the corresponding age (see figure 
3) The blood pressure of 
Indian* from the north (the 
Punjab) was a niillinietre or two 
of mercury bu^V-c than, that of 
I southern and eastern Indians 
1 tfrom Madras and Bengal). 
Meat eaters show ed pressures 
1 to 2 mm higher than the pure 
vegetarians 

The respiration tatt after acchmatization is aonarentlv shchtlv 
decreased, but the volume of each breath i* increased ^ThS MudRed 
a™?'??"® %l>‘ -i'^crease m S ncrSl ba'al 

rh'eScp.carrkSt*'* requuemeat of 

^ depreas hsmopoietic function 
even Ike A„et.ca„ Sn^WSS l“nri5“arG?p» 



VyW«f< presvjft mm 


ISO 









ED- 

1° 

' 1 ■ . • . . . 

1 

•rn m* J}-J94(H< J«4 tOtKnr 


Blood pressure of diSeiecV 
age group* 
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hjemoglobiQ normals at high altitudes is recognized as a compensatorv 
mechanism and it is probable that a greater oxj gen carrying power of the 
blood IS neces'^arj to counter balance the loner oxygen tension in the hot 
air of the tropics 

Moderate heat will cau«e a n c in the leucocyte count (see figure 2), 
but this IS apparentl} not maintained for the a%erage leucocjte count in 
tropical residents is certainly not higher than m residents in temperate 
zones There i« howe\er e^^dence that the stimulation of the leucopoietic 
ti-jsue IS maintained for there is a persistent shift to the left m the Arneth 
coun^ jndjcnting a more rapjd luraoier of poJjinorphoniiclesr }€iicoc}tes 
which in manj ca^es is una'jcociated with infections There i« al o a 
persistently higher oo'inophil count but it is impossible to exclude causes 
other than the climatic conditions for this 

Endoenne functions are not raateriall} affected bj tropical condition* 
m health though there is e\*idence that in bot monotonous climates certain 
endocrine organs especially the adrenal glands or rather the thyroid adrenal 
system suffer from lack ol the frequent stimulation that thej enjoj in 
cooler climates and consequentlj fail to rise to the occasion in diseased 
conditions There i« some effect on the «ex glands for on the whole the 
inhabitants of the tropics tend to reach sexual maturitj earlier and the> 
afe certain!} liable to an earlier decline Mil! (1941) takes an opposite 
MOW and quotes figure* in support m which he «hons that Panamanian 
and Filipmo girls not onl} reach the menarche later but that in them the 
lag betn een this time and the fir«t conception is far greater than in Negroes 
living in temperate America Dunng the ages of matunt} the sex urge i* 
probably less m the true tropics but in the sub tropics where there are 
Mjde variations m temperature including the highest temperatures to which 
man is norraallj subjected we have the authontj of India s leading 
sexologist that the ‘Arabs of Arabia are the sexual athletes of the world 
The sex urge of the sojourner j« popularlj «oppo«ed to be stimulated on 
arm al in a tropical countr} but U is possible that this is a fal«e impression 
created by the reduced opportunities for legitimate and the increased 
opportunities for illicit relief 


The digestive functions — independent!} of food requirements that are 
slightl} but distinctly lower c«peciall} with reference to fat and protein — 
do not appear to undergo an} great change The writer and his co worker* 
and now also man} other observers have refuted the statement frequentl} 
made that the gastric acidity is lower in the tropics in our experience 
the normal acid-curve is higher than that given in Bnti«h and American 
textbooks ft is cerfaiafv true that a AypoAjnic coadfffoa of tfre gsstiv 
intestinal tract is commoner amongst sojourners eepeciallv women than 
amongst the same persons livung in cool climate* but there is little 
evidence of this m the local inhabitants and it i* difScult to exclude 
bowel infections as the cause The h}'peraeima of the skm induced b} a 
hot climate may lead to an ill distnbution of blood and a relative ischscmia 
of the digestive organs with resultant h}'pofunction 


The psychological and neurological effects of climate perse arc hard 
to estimate on account of the influences of other factors The nervous 
imlability the classical furor frofnciia of rrhite eojouruera is 
undoubted!} endenee of their failure to aecommodate thcm.ebes to local 
conditions not neces arih all climatic for there is no etldence of tins m 
the indiceoous population or m the more moderate and more adaptable 
soUrSr SimKls there i- little ciidcnee that tropical neurasthenia 1. a 
direct climatic effect though hem again the monotony of the tropical heat 
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fails to proMde beneficial periodic stimulation Failure of memory which 
IS referred to as West Coast memory Bengal head, etc , according to the 
loca ity though it is common in all tropical countries, is probably more a 
result of the en^ ironment and the circumstances than actual temperature, 
Sh S.hf ^ "manifestation of a mild form of neurasthenia, associated 
uith inability to concentrate On the other hand, neuralgias are certainly 
less e\ident in a hot than in a temperate climate ^ ® ® certainly 

There i« no e\idence that ultra-violet rays of the sun have anv dirpnt 
action on the bram or spinal cord, they do not in fact penetrate even ^ 
in, and eertainlj not the skull But the visible rays may ha\e an effect 

effective m keenme down hn/iv P^m^fPmration is much more 

perspiration of the^sojourner P^°^*mse and wasteful 

teat .ll-effects m thTa™Cm^ “>e greater frequeney of 

probablj tlo”s"iwTaotuany*prodS*aOT^ 

tonyds the blocking of the'^sweat Sd? ehange, but it tends 

establish themselves more easily, andVsttly\t Xnu' 

body fail, or^ ''hen''X*'c\aiiges'brou'i!ht''abS*h*‘’'^^ mechanisms of the 
conditions have passed bevond tbo via extreme environmental 

produced must be dassedasTelses fote''’!'''*' eonditione 

of climate ”'/m) caused by the direct effecte 

climates can be di missed m direct effects of tropica! 

.natter (or the rest of this K ‘ke subject 

are determined by the nature (o) of fL ‘enpieal climate 

the state of nutrition of the wouktS^ m ‘nri. determine 

p vail amongst them, (b) of the hn t i^^® specific deficiencies that 

parasites that are the 'caWal Va„,smf‘7'2‘' P'“t“eoal and helminthic 

‘kese causal orSZs t„ m ‘ke insect life 

"rit^oretical — .TKp 

»T'ap"Tr '.TSi°? !'P'S.CVtTd,S.‘,5' •!■= -.ys m which 
as the M slcndei^a rn important climatic (actor 

For example the normal V™"?* & with tK» ' vP particular 

that was pincitized hv in *“ a localitv In.ni!* Jack built 

fed i tomatuely on anathnr““^'^‘ ^ "oP 

^ t*ad jear (chmaticami ‘bat wag the ®“P,P^F of “ bird that 

lead to a deartlf^r tbe (ailuie ^ human disease 

ha'e fo turn rts attention”, f./bo Parasitiane^^Ube crop which one would 

, ' ThrSe”,r.°/ 

‘bi'dTcreJVof complex and 

“ " ™' -to Sr PV-'-'d 

ana counter effects, it would be 
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essentut! to ascertam whether uofa^ouiable conditions to the plant did in fact 
cause a decrease m the caterpillar popuktion or whether, as often happens 
interference m the nutrition of a plant led to an increase m para^tization 
whether the birds actualb were induced by shortage of their pniaaiy food to 
feed on the discase-carrsing insect or whether in feet they were driven away to 
other feeding grounds and whether even m the presence of a surfeit of 
caterpillars they did not continue also to take their Quota of the disease carrying 
inacet Armchair theones on the probable epidemioJogiral effects of ce^m 
climatic factors are dangerous and as often as not have to be reversed when 
actual ini e*tigations are earned out. 

» 
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Here we are concerned especially with a tropical environment and 
have discussed above the ways this may influence the health o/ man 
The effects may be direct or indirect The-major portion of this book 
IS devot^ to the indirect effects, to the means by which v.e can counteract 
these before they produce diseases, and when we fail in this, treat the 
dweases that are produced In the previous chapter, the direct effects of 
toe tropical environment were discussed, toe present one will be devoted 
to the mitigation of the direct, and in a general way the indirect effects of 
the tropical environment by the adaptation of man to this environment 
and of this environment to man 


The subject will necessarily be considered more from the point of 
view of the foreigner, as the local inhabitants will already have achieved 
a degree of adaptation especially to the more obvious direct effects Their 
practices should be studied but never adopted without critical examination 
as they are quite frequently unsound, further, they are seldom directly 
applicable to the mode of life to which the foreigner has become habituated 
for man} generations, and partial adoption is often disastrous, our special 
knowledge regarding the causation of disease must be applied, and, finally, 
the amenities that recent scientific advances have given us must be 
superimposed 

Acclimatization — A very great deal that has been written on the 
subject of acclimatization has been dependent on analogy and guess work, 
m the absence of scientific data the guess work will have to continue to 
fill gaps Lower organisms, individually more susceptible to temperature 
changes, are by a process of natural selection capable of acclimatizing 
themselves slowly to changed conditions but the process takes many 
generations in the more complex and more adaptable human individual 
the same process will take man> more generations, so that racial 
acclimatization is measured m millenia 


Individual acclimatization is largely a matter of the adaptation of 
personal habits to the changed environment, but there is evidence that by 
prolonging the periods of subjection to, and/or jocreasing the amount of 
work done in, high temperatures very gradually, it is possible both to 
increase working efficiency and to obviate the development of pathological 
heat effects (see also pp 39 and 40) The white sojourner finds the tropical 
heat very trying because his clothing the food he eats and drinks, and 
his general behaviour are less suited to the conditions than are those of 
the mdigenous inhabitant 

What are the usual reactions of the Eurojiean or North Amencan who 
spends the best part of his adult life in a tropical country, to the heat? 

The first year he usually finds particularly trying, but he learns how 
to adapt his habits, and settles down, taking the climate as he finds it, 
though naturally grumbling in the hottest weather, for the next 15 to 20 
years after this he finds each hot weather more and more trying and toe 
thought of retu-ement dominates his mind, unless be can get away eacn 
summer There are of course other factors, such as disease and age, but 
at least the effects of acclimatization are not very apparent 

Again, army statistics for heat trauma show that m the British 
the hlfhSt incidence is in the young r^ruit durmg his 
the mfidence then falls rapidly but tends to “S'*™ 
service The figures for heat trauma are lower amongst IndiM wan 
amongst British troops under parallel conditions, and tois is ^ 

to racial acSnuataatiou, but even here otter factors, 
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disease and behaviour, cannot be entirely ignored, heat trauma is seldom 
uncomplicated and IS usually induced by some febrile mtcction, such as 
sandfly fever to which the Indian soldier is more likely to be immune 

coolie Will cxhibit his ‘pathetic contentment' and not 
of heat, but ^ has been the writer’s experience that the 
Fnrnnir if f the Calcutta hot weather have come, not from his 

Colleagues In an investigation on the 
of Si r-Afinr,. Shanghai, it was found that the comfort zone 

of Ihe staff European memberB 

notilJShe^^Tr^Sf^ therefore that the question of acclimatization is 
not aitogetner a simple one and that data are urgently required 

INDIVIDUAL HYGIENE 

Scroll 

ctauces precluTaf «curat^! dZ o"f “bo,!."1l,''“’r'i " -f cUm- 
the usual diet of the Inf*» l ^ ® recently and 

community, a knowledge of “ 

that have been associated 4ith tSe diT^st are "ete^" ml 

of the tropics^^and^ oMhe^disSs^a^^^^S the indigenous inhabitants 
be discussed elsewhere, here it is dietar> deficiencies will 

dietary requirements of the soioumer*^^? ^ reference to the 

diet is a matter of such funiamentAi criticism might be * If 

health in the tropics why be bo bri<vf in the maintenance of 

M that condihons^ndlr which J The writer's reply 

tropical countries that specific ^ hve vary so widely in 

call forth the derision of a maioritv conditions would 

even single sets of conditions are^ rar^ accurate data for 

on dietetics or housewifery finally, that this is not a book 

tte 

mhabitants A ve^ to the Bojoumera and to 

Ktamm and though many of tbfdi™^ "™hor of the latter are 

vLSi'm ‘’■'“*'5' oo ‘udLctly ‘■'“y ouffer can 

manv ^ the local conIbi,»rfi':f!r.‘;'^ vegetanau d.ct is 


Thfll “ temperate SJ\Tk t='‘'“^“'“‘*cttha^ 

ZecleZ ‘'“It'o-cl lOO^aSSS ‘‘ does not 

SSlrah^” /™^*oou‘‘6e‘‘trkm*L\lr^^^ ™ 

av5^rye^sstt‘roiti£?"s 
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It B of course cs^ntial that all the vitamins should be well 
represented in the diet The most ^oiiudod deficiencies are associated with 
vitarains B complex, C and A, m that order, and iron In an ordinary 
mixed European diet and m the ordinary diet of the well-to-do Indian, 
none of thesewill be deficient, but there is a danger when mvalid diets are 
prescribed Thus, to a milk die^ wbieb is the most useful invalid diet in 
^he tropics, fruit juice and tnarmite should be added and iron given 
medicinally, and ^hen a fat-free or low-fat diet is recommended some source 
of concentrated ^ itamin A such as halibul-liver oil, must be prescribed 


Constipation is a common complaint amongst eojoumers in the tropics, 
even more so than it is in their own temperate climates, it is enhanced by 
the dch> dration that Is hkely to occur unless plenty of fluid is taken, and 
by the tendencj of the jaded appetite to encourage the consumption of a 
high protein diet v, ith little roughage If the taking of plenty of fluid, fruit, 
salad green vegetables, and finally rooming porridge fails to make the 
bowels' action regular, then propnetaiy bowel ' correctives * such as 
normacol and i«ogcl or the more homely agar agar, or ispaghula (hftusie 
obtainable in the Indian bazar) should be tried before one resorts to fraidc 
purgatu e** 


Special care has to be taken not only m the choice of food but also m 
its preparation and presentation All fruit and legctsbles must be washed 
with particular care, and any fruit that is to be eaten uncooked should be 
placed m a bowl of strong permanganate of potash for half an hour, after 
prcliminan. wa«hing m clean w ater, and should then be placed under cover 
to protect it from flies and dust Lettuce should be washed leaf by leaf 
and similarly placed in perroanganale The old dictum 'never eat cut 
fruit ’ should be interpreted rationally It was not based on any evidence 
regarding the detrimental effect of oxidation but originated from the 
fact— at that time probably not recognized — that the cut surface of /nut 
is a \ cry fa\ourite fi> walk, and it need not be applied to the other half 
of a grape fruit that has been kept, cut side downwards, ovenught m an 
electric refrigerator Similarly, twice cooked food, whilst best avoided, as 
each cooking lowers its vitamin content and usually its digestibility, need 
not be looked upon as a positive danger in these days of electric 
refrigerators (by thc’e who use them and use them properly) Water for 
drmkiDg purposes should alwa>8 be boiled, and then it is conveniently kept 
zn clean bottles in the refrigerator There are efficient filters, but jnost 
filters arc a continual source of anxiety and a dirty or deficient filter is an 
active danger (Water supplies and their sterilization are discussed else- 
> 3-MV xiJiisi- he CAreJuby /aste-urized or, if this cannot be supervised, 
it must be boiled 


In most instances m the tropics the servants are natives of the country, 
or of some other tropical country, their eanitary sense is usually poorly 
developed, and, even if they observe a strict personal ritual regardmg their 
own food they do not understand our scientific ritual and cannot be 
trusted to carry it out There is, therefore, a wide gap between ordc^g 
a thing to be done and either doing it onwlf or actually seeing that it is 
done The bachelor cannot expect to find time to look af^r his food m 
the same way that his wife should do if he had one, he should nevertheless 
introduce a strict routine procedure r^rdmg the boilmg of n^ and 
water and the washing of salads and fruit, so that it can be checked any 
day, even if be does not check it every day 

The kitchen, or cook-house, far too often a ramshackle outhouse, k the 
one room m the establishment over which the greatest sanitary care should 
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be wercised {mde infra) It is not always possible to have a white-tiled 
lateheii, but a high degree of cleanliness can be attained without this 
refinement. Above all it should be inspected regularly, and also at odd 
times, to ensure that the standards are maintamed throughout the 24 hours, 
and It must never be looked upon as the private domain of the servants 
If malaria is excluded, probably 90 per cent of the illnesses from which 
toe sojournw suffers are gastro-mtestmal in origin and the kitchen is there- 
irl ^ important centre whence may radiate good or evil Yet there 

the^eUes as good mothers and faithful wives, 
^ toil S kitchens daily, but actually boast about 

tola total neghgrace of their ordinary duties towards their families often 

housekSr an^ ? ® countries have a 

adS^SSl? though they should 

nercondiW ^ women of this class usuall/ do-to their 

domestic servant m t>i«. if “Ofe often the pose of those who never saw a 
Qomestic servant in the homes from which they originated 

tca-c^ths^'glMsUVoto^ d^h-eloto servants’ dusters, 

convert anything that lagivSi to them servants will, if possible, 

addition to toe a^bove func^tiona wnteteiJr all-purpose cloth, which m 
their noses, straining thrsQuo and mopping their brows, wiping 

for breaking ice in Tho j when cold drinks are demanded, 

obvious thaS S toe reSy.^bKLtel a practice are more 

specific purpose cloths eac^l of exchange of several 

byma.,l^a'oa bo4r distmgS.shable, ep 

concentration of morbid material m “* reduce the 

bcgmnmg of each day clean 

attributable 'to'™e°^^tad'ed''fndoIe^e”<^^l,*^ sojourner is directly 
regret, that those of British erigm are app”aren% tWk offtdt™*" 

Bewropet md Alcohol 

tcmpcrale’climXsf lolims be an unimportant one m 

eraporalion plays such an imrorlMf ‘ropical country, because, when 
iSP™‘“rc, the physioIogicTSreEl'" “““‘.““‘"S “ body 

aalpr ll'7l'!'°“ '*t™" thirst whnih is tht ™ter are much greater 
a aler depletion, be satisfied, but a Sb7,i“ '’''‘™rd and visible sign of 
“ for example, it is a bo token 

?onsfder.H^'’ f I" bot d™ dimilT, ° f “ ^lass of water on 

fs also Sr ’ “ be remembwed ''ben moisture depletion is 
that It iq .Perspiration and that ih.o ^ eonsiderable amount of salt 
Sam. 'Lof°'‘P[?'bcefomake a habu „r 5 by water, so 

gr ns of sodium chloride wilh each S^of'wate"^ “ 

*»> «nou»ly*ih,^!l“ autumn of iftli rTTZ I 

wtlk T'** “ "ob'KieeM of «»fw Calcutta 

Without a murmur of cornn1“ generally did a ® women drove army 

for many yem and l^rough the m any capacity. 

•“ >nbom idl4f.“® *»o their hom»i,»Mf‘ summers we have had 
fe* ‘ tradition thate ^ ^ believe 5 minimum of servants 

„f ®o ®«*i« blamele4u.|kjf f wp--m the of domesticity. 

P«rvi»ion Djre w© hone fVia** 4 i'*Ponaible for which husbands are often 

OOP* that the war will kdl ,t1 ‘‘^“^^ous neglect of domestic 
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t obstacle to teetotalism in the tropics is the absence of 

a soft drink that is really accepUble to the male palate The ‘ windy 
insufiici^cy of these is more than an excuse, it is very frequently the 
reason, for the resort to beer or whiskey and soda to quench an honestly 
camw thirst It is of course unnecessary to drink gaseous lemonades or 
to add soda to sweet drinks but even drunk ‘still’ they are very 
nauseating to many people There la of course nothing more refreshing 
than wafer from a bottle kept in the refrigerator, if the taste of the water 
has not been spoilt by chlorination There is also very much to be said 
for hot tea, at any time of the day, and taken after the day's work its 
shghtlj stimulating effect will help to put off the hour when the whiskey 
TOtt'e IS produced Cold tea properly made can be a very good drink, 
but probably on the whole cold coffee is more popular The neat juice 
of citrous fniita such as oranges, grape fruit, lemons, or limes, which 
are often abundant and cheap, probably make the best long drmks and 
are an important source of vitamin C, and tomato jmee has been the 
sahation of many, particularly women, who do not like to refuse to drihk, 
but dislike alcoholic cocktails 


About alcohol, it is not po^ible to lay down any hard-and-fast rule 
The pernicious fable that it is necessary to take alcohol e\ery night 'to 
ward off fever ’ is happily dymg, but alcohol, taken in strict moderation, 
in the ciening, to ward off depression that often follows the sinking of 
the eun is a valuable psychological stimulant For this and other reasons 
the writer would hesitate to recommend teetotalism to the white sojourner 
who with his parents before him has probably been used to talung a 
moderate amount of stcobol, except jo the case of one who has already 
shown instability m this matter, or who has a family history of 
dipsomania 


On the other hand, to the indigenous inhabitant strong spirits are very 
often a vice, and though there are many educated natives, Indians, for 
example, who take a moderate amount of alcohol regularly without any 
ill-effects, as a rule the^ seem to be better without it and when they take it 
are more likely to be immoderate The peasant m many parte of tbe 
tropics takes toddy or some form of native beer regularly without any ill- 
effects The same mild indulgence in native alcoholic drinks is common 
amongst coolies employed m induslnal concerns, but in these surroundings 
they seem more liable to over-mdulgence, often to the detriment of their 
working capacity 


Regarding tbe safety of dnnks taken outside one’s own house, it 
should be remembered that conrerting watet into eods-nator dews sot 
sterilize it, nor does the addition of alcohol, w the strength m which it is 
drunk in the ordinary whiskey and soda, make doubtful soda-water safe 
^Vhere a drmk has to be taken in a strange place, the only safe dnnk is 
coconut water, and this is better drunk directly from the shell than from the 
% ery doubtfully clean glass that is often offered to one It is also 
incidentally as refreshing a drmk as any non-alcohoho drink that the writer, 
knows 


Of the alcoholic drmks, whiskey with soda, or better still with water, 
IS the best long drink, and gm and lime juice or bitters, not kw short , 
the best cocktail Mixed cocktails are not to be recommended Light beer 
13 quite a good drink, but docs not suit everybody, and maea do not 
usually keep well m the tropics, but half a bottle of wine, red or white, mth 
the ereomg meal, tmtend of apmta earlier m the evening, may be taken 
vithont detriment by those who prefer to drmk with their meals 
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V/ork and Leave 


Western sojourners m tropical countries have brought with them many 
of their own habitp, and amongst these is a restless energy that expresses 
itself by observing much longer hours of work than the indigenous 
inhabitants in many countries were previously accustomed to, mcludmg 
workmg through the heat of the day There is much to be said against 
this practice, and, except in large towns where workers live a considerable 
distance from their work and where therefore a mid-day interval would 
be of little use to them, it is wise to arrange the working hours in such a 
way as to take advantage of the comparative cool hours in early morning 
and eveni^, leaving a four- or five-hour interval m the middle of the day 
for rest The temperature usually reaches its peak between two and three 
0 clock m the afternoon, so that if a start is made at six o’clock in the 
mommg, SIX horns of work can be done before mid-day (that is, 2 to 3 hours 
before the peak is reached) and the rest of the day’s work in the 
comparative cool of the evenmg 


nnnn^wt \ ccrtamly not to be discouraged, every 

taken to get away to a cooler, or at least a different, 
mXtinn . Many eervice rules allow the accu- 

M M 1 ,!^'“ i*’® of “”0’s This 

S. . !’‘0'^'“shled policy from the point of view of the framers, 

teh aK I hiToS of a tired raiher thTn a 

of both tL!r botes L the™ ^ ^hinover possible, for the sake 
punctuated by short breaks of min The longer spells of work should be 
can be mauagedraM tSVLrS?n?M ‘j*?® ‘^n days, whenever this 

such leave 4etaket Itt u htl^JJl^i.'F^i.ffiPertunity to ord^ 


13 often because they fear^'^thp reason, ^is 

arrangements ental effort of making the necessary 


E«ro,r ... “"<* Central Habits 

countries In th^St.^^ven JhfdeS't“i,““' “ temperate 

part of tha journey to and from his work that walking 

gardening at the weekend is suffipipn* * ’ perhaps a little cycling or 
though the athletic type mav^fi^H himself m reasonable 

than this In the tropica, alt^pti requires a little more 

eame amount of exercise would omhaWv^ circumstances about the 
^ay of walking to one% ZoT rt difficulties m the 

Jl® 5“®®® ^*th one’s clothes’ comnlAt ? P^®®sant nor healthy to arrive 
« day, though the same obSjS and at the other end 

best time to take eScise^?nH ?f °°® *“‘®d 

to delay by half an * 1 .*^ takes a certain amount of 
So the sJden^ iX?!® the bath and dnnk 

CQ^Ilv Sames or ridine m ti«. ^ads that some form of 

Sat to the soioumpr^h^* These remarks apply 

need for regular exercise reouir^^ probably on the former 
cs to be most impressed, for 
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® frequenUy a fetish and is more often overdone 

i® A common fallacy that the early morning exercise 
*1“® of the previous night Though there are individual 
VMiations m the matter of exercise requirements, just as m everything 
else. It IS very largely habit and/or gastronomic and alcoholic excesses that 
lead to the remark so often heard from the sojourner ‘I must have mv 
moming exercise, or I cannot get through my day's V’ork ' 

Anc^cr fallacy is that increasing weight can be controlled by exercise 
alone Figures vorth quoting are — that a mile walk will counteract the 
effect oi oBiy ino Jumps of sugar, a found of golf, one meat course, and 
live hours of strenuous squash rackets (a physical impossibility) would be 
required to dissipate the calories acquired at a six-course dinner 


It IS vciy hard to convince the exercise fiend that, if he cut down his 
nightly whiskeys from eight to two, reduced his evening meal to two 
Courses, and took no cxerci«e m the morning not only would he feel 
fitter for his work, but that he would not be nearly so tired at the end 
of the day, and that his continuous feeling of sub health is not the fault 
of the * blank, blank ’ climate but of his own habits The majority of 
their predecessors died unrepentant (and often prematurely), but the 
present generation is tending to learn its Ie««on earlier 


Exercise should be graded according to age — football, bockej’, hard 
singles tennis, and squash rackets are for the young, cricket and mixed 
tennis can be continued into the forties, after which golf is the game of 
choice Ridmg can be graded to suit all ages and walking and swimming 
are always useful alternatives, the last-named being particularly valuable in 
special conditions such as pregnancy 

As important as exercise is test. The traditional mid-day siesta is 
not obsen ed by the majority of sojourners who have their hvings to earn, 
and, except in %ery hot climates where there is a mid-day break m the 
daily routine, it has little to recommend it, though for children nearly 
always, and for womea m many circumstances, it is a good practice 
There is probably no single factor more important in the general 
maintenance of health than a good night's rest, and, as it is difficult to 
sleep after about 6 30 in the morning m most tropical countries, early 
retirement to bed is essential [tee p 30) 

On the whole, smoking is probably more detrimental to health in the 
tropics than elsewhere This may be because cigarettes and cheroots are 
the more common media than the less detrimental pipe Idle and neurotic 
jKnsnav Anp IiaWp to bmuop ‘ cham smokers ' It is more 

frequently on account of gastnc disturbances than the toxic action on the 
heart that one has to recommend abstinence from this practice There 
are m the wnter’s experience far more non smokers amongst sojourners m 
the tropics than amongst the same class of individual m their countries, 
the reason for this may be medical or otherwise It is scarcely necessary 
to contradict another fable, namelj that cigarette smoke has any antiseptic 
\alue m the case of an air borne or droplet infection 

Finally, advice on personal habits can be summed up in the simple 
counsel — admittedly one of perfection — moderation in all things 


Clothtoff 

In the matter of clothbg, it is probable that we can add little 
to time-honoured local practice, the very swnty '^lo^hing of the South 
Indian coohe and the light loose dothmg, easily throw-n 
Indians of the educated clashes are emmently suited to the hot damp 



24 


MITIGATING THE EFFECTS OF TROPICAL CLIMATE 


climate of southern and eastern India, just as the btmouse of the Arab is 
to the much greater but diy heat of the desert The ‘ actmic-ray-proof ’ 

bhIom" 1 ‘ propaganda to sell an article ill- 

adapted to most tropical conditions 

‘*™ng the Indian Mutiny fill the 
hi “““"t of ttn atrocities that were 

Lfdier bv lh?\™v ^ ‘th* '‘f ““0 o' tho nrunlties inflicted on the Bntish 
The Siata dnti SL Projoribed his broadcloth uniform 

have taken tte nmlr,?w.'V'K "1“ J ‘‘'“‘’"i" ‘'‘'''“''oo. l>“t it seems to 
Stion of the down old traditions and allow the 

?hetter Of mS slovenly, dress of 

example rSer^Sowlv^ mdiOTnll*! metropolis is following this 

than official conservatism in « is harder to break down 

‘bush shirt' or that the 

will he the accepted ' o£ we™ short-sleeved garment 

been endured before many more hot weathers have 

that'^XTX ’>0 I'gh' ■" colour, so 

texture and open woven so that ‘u' nnnimum of heat, light m 

away from the body and replaced ’® 'nntmuously carried 
m weight and loosely flu, ■' cooler air, and light 
shoulders and hips Sr chna nZd ih. * “Ot weigh heavily on the 
allows free circulation of aif and thereby evipo'St, on ™“‘'’ ‘®““’ 

rules for Europeans’ 

For general comfort and efliciencv whe^l^ customs vary so widely 

hVt®Ea”i?' “ slurt onen ad* thl'’**™!?'? ">“wention may 

ight khaki is more serviceable) (preferably white but 

kifd’ll,“1" floe cottoTAsI Z? ““‘orial, will be the 

adding mufh'toX wS** 

“W ‘ho hips 

K S ^A?P climates Whe?e no hips, and in 

disadvantfttrp *he shorts can be made round the waist may 

sun ann te 'Nothing w the shirt The 

at first habituated to the fr ^ to the 

leeches ’etc ^to ad W f clothing 

where thn n,^* to, and for mosaint^tr * t * surface for ticks, 
as that of Eevni-th^ cool— this appiS particula’i® climates 

and arranee^nfa of both locS ^ climates such 

towards e^niS^utTi,'^ to change f^^ll‘"g are obvious, 

coat immediately ^®^‘t of putting on a clothmg 

« 80’F and the ru. ® of tennw sweater or a heavy 

unhealthy, u w ®^'lliog are venr nlf u*® wet-bulb temperature 

probably^be rsKsi^Lr'I.to allow ^71“'^^“; 1>“‘1> unthinking and 

on a wrap ° three degrees to retn ^ temperature, which will 

The flannel thol, ’ ° 

of PnAly“hMt'm'‘moa’t'‘I.l'' '°“^^'SSntMd'to'*™H'’™™‘‘™ 

olmalea, has forhSSf, Praduce a nice band 
onunatclj gone out of fashion 
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Quiescent abdominal infections are sometimes stimulated mto activity by 
JocaJ chillmg nhich the cholera belt was designed to ob\oate, it is therefore 
advisable for those subject to attacks of diarrhoea to put their wraps round 
their abdomens, rather than over their shoulders, when cooling off after 
exercise 


Long stockings that were at one time nearly always worn with shorts 
are now often replaced by very short socks that do not come above the 
ankle, or ordinary socks rolled to the ankle, the«e should be of cotton or 
silk Women seldom wear stockings in these days 

"In the Malay States, they ha\e hats like plates which the Britisher 
won t ^ear , sang the satirist, nevertheless, we have probably made some 
advance in the matter of suitable headgear and m roost instances have 
improved on the local customs, though even in this there is a great deal 
of pseudo-ficientific nonsense wntfen and talked by the ' trade ’ The 
essential features of suitable headgear 13 that the brim should be wide 
enough — at least 5 inches — to shade the eyes and the back of the neck, 
be light m weight and colour, he held well away from the bead, both at 
the brim and over the vault---air is an excellent insulator — ^and be well 
ventilated by generous openings to ensure free interchange of air These 
features are not mcompatible with a headgear of reasonably aesthetic 
appearance from the point of view of male fashions, and a fantastic shape 
IS no guarantee of a scientiffc conception 

European women are recommended to adopt the 'severe' male stjle 
and not to attempt to disguise a pith foundation as a recent fashion model, 
the attempt is always a ludicrous failure 


White 15 again the best colour and khaki the roost serviceable Pith u 
the best material, mamb on account of its lightness, the tougher composition 
of the service and the polo helmets gives added protection in the case of a 
fall, but not against the sun’s rays, and is much heavier Lining the helmet 
With alumimum foil is of little practical advantage The protection given 
by an ordinary felt hat, and certainly that given by the ' double Terai ' 
with a wide brim, is in most cases adequate from the point of view of 
interrupting the sun’s rays, but neither 13 so well ventilated as the pith 
‘ topee ' 


The protection of the eyes is more important than that of the head, 
and an experienced tropical sojourner will often wear an eye shade or dark 
glasses and dispense with headgear altogether (the writer plays golf at any 
tune of year in Calcutta without any head protection), but it is not a 
practice that one would recojnmead a recent am} a} in the tropics to adopt, 
until he 13 more certain of his personal factor Calobar-D or other tinted 
glasses are more suitable than really dark glasses in roost circumstances, 
but here again the local conditions and the personal factor are all-important , 
many people will manage without any glasses in the green tropics, e ff 
Malaya and Assam, but it would be unwise for anyone to go to Egypt or 
Iraq without adequate glare-glasses The reflection from water can also 
produce very severe headaches 


Footwear again will depend on the circumstances It would be 
inadvisable to advocate canvas shoes for tramping through excreta- 
contammated soil on tea estates, but for town wear they are far better than 
leather m that they allow freer ventilation, "co respondent sho^, made 
with white canvas m the place of buckskin, are smart enough for town 
wear and are an excellent propl.jlacl.n against ‘foot-rat ,ie tmea 
infection with septic complications (lade in/ra) Mosquito boots , with 
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high canvas tops, are useful for protection in the evenings iii mosnuito- 
ndden localities 


HOUSING AND SANITATION 

Much can be done to mitieate the ill-effects of the tropical climate 
by suitable housing The design of a building will naturally depend on 
Vtf ^ h® used, as well as on economic considerations, 

iht'mV J™® ffoottera of the ai crage Eojoumcr ami 

coLSrAk . indigenous inhabitant, the requirements mil of course tary 

SwKtber™ tl“ '*■ it” climate or a hot damp climate, 

ml m ™nr tbS ,1 “'n'a®'' ■"S'l nnd the drainage of the 

Soiled S Vevfrl™'* lintc the house raised off the 

S Sers’elv "'1'™ Hooding is common, built on high stilts, 

L K mil be leico^^ f™"* ‘■’O Bcound into the nails of 

hottest time of the vpnr ^ ^ temperature reduction during the 

toui biiTt so that^f ngam whether the wells should be thick and the 
efthedS (asler d^ cC.^' hermetically sealed dunng the hottest parts 
the i^axiLm freshlir '’'“"'d >>0 constructed so that 

It should betalt to ^'“''““0 ‘hi-oughout the 24 hours, whether 

allowance neS to be made ■» "o™ that no 

P?orf,'°ofSt’, whether “ls"rooM'’“'T'I‘^ the' build?n^mo<quito- 

eompIicated*'on'e”''lt\M*ffiHom'bM'^ ‘copies is a scry 

purely local problem to meet scientifically, except as a 

eatirely in the hands of thfamaUm 

at that omoteur, and often not a aery intelligent one 

If rn'k” “omp?e, one°'often'heara"th ”* *"J"dccd or more years ago, 
brad houses m thos,; dfys' TT.el 5fH f ‘hey knew how to 

,}5 houses with very thick wallq r ° common sense and 

verandahs to act as extra bnff’ ceilings, and usually 

fvo rooms but todav between the external heat 

uj.^® "Wished to do 'so THp caimot afford to imitate them 
himself 0 changed circmS8ti,ceJ^„??^l^ Guilder has tned to adapt 
excuse that science Wa successful 

tn^n'^f^®*?^°P^®^^®bmates Sinrp very few data 

Low sanitary tropical institutes are tending 

medi.^^n studied more thorough 3 the subject will 

of hygiene will not havp ^“ture writers on tropical 

which ®“ch as that^Ef° n ‘i crumbs 

that t>ipv^ ^ exaggerate in ordpr ♦ Crowden the importance of 
that they are giving to their reldws poverty of the meal 

, ,,^r®scnt day trendt rnx- ^ 

CMt, butXM™ ‘han^SLKff^ ‘“,'‘‘‘y,‘= ‘° ‘'"■‘d the walk 
material bnf thinner walls, if ujsulat^ primarily because of increased 

^hhterhO^^ advantage otte oTd '’t“Vo'‘l"Smg 
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In oM houses with «aK* 3 feet thick built of JowJen-gty brick and 
* difference of 10 F between the indoor and outdoor 
temperature there was a icat Iransmtsaion of 12ft BTU* j>er hour With a 
12.in(A wall of the nmo type of bnck and 1 inch of insulating matenal euch ns 
1 M “?*. “ ‘bove the heat transmission would be 

BTO per hour, but a wall IS inches (hick with 1 inch of insulation 
the heat transmission would ,be 130 BTU per hour There are obvious advanUites 
m thinner walls if the insulation » equally good not (he least of these is that 
they are drjer 


The trails should hat e a damp eotirsc of elate, 1 / possible, or otherwise 
* an inch of riMf cement to prevent moisture creeping up the 
wall This must be placed below the level of the floor, in order to protect 
that also This is specially ncccssapj in India, where in many ca<!es the 
brtcLs arc poorlj burnt and the mortar is of lime and sand, with too great a 
proportion of sand 


The best roofing from the point of view of heat deflection, is thatch, 
the thicker the better, but it has certain disadvantages, in that it makes 
an excellent harbourage for rats, birds, enakes, and in«ccta of many kinds 
and it IS ca»ily fired and has to be repaired very frequently Rats and 
birds can be kept out b% suitable xnre netting 

Pitched roofs arc usually of tiles a composition asbestos material 
or gah amred iron, and flat roofs are of brick and concrete The gah anized 
iron roof which is cheap and serviceable is not as hot as one would imagine, 
provided it IS painted white and there w a fal'e roof of Celotcx, or some 
other efficient insulating materia), to intercept the radiated heat Celotex 
is ol*o u*ed in conjunction with concrete, but brick nibble on top of concrete 
IS al«o vcr> efficient 

A pitched oac lach (<1« roof with a plutered ceiliae has a (raosmtssion 
coeiScieot of 03t BIU per rqusrc foot per hour per degree F, that of a two inch 
list eooerete roof with a cctliai’ is 03? BTU that 0 / a four inch roserete roof is 
0"3 BTU, and that of one with 4 inches of eoncreta with 1 inch insulation la 
023 BTU A corrursted iron roof with no wooden Immg has a transmission 
eoeSaent of 1 j BTU, with a wooden Inuog one of 025 BTU, and with 1 inch 
of insulation a coefficient of 025 BTU A roof of 6 mebea of concrete under 
0 inches of bnck rubble gi^es a transmiwion coefficieat of 0237 BTU 


A pitched roof should overhang the walls of the building by at least 
two and a half feet to protect them from the sun's rays, and also in order 
to carry the storm wat« well away from the walls into a properly sloped 
dram Flat roofed hou'es, with no overhanging roof usuall} have a 
comicfi of about 2 feet over the windows, which reduces the glare, keeps 
the ram awaj from the windows, and shades the walls from the vertical 
rajs of the sun 

The roofing material that lias been introduced by Crowden, referred 
to above, consists of three layers, the important layer being the centre one, 
this consists of a quarter of an inch of thickness of some composition 
material, the actual nature of which is not important covered on either 
side by a very thin layer of aluminium or alummiuna foil The nature of 
the outer and the inner lajers is again unimportant and they Will obviously 
vary with the requirements but thej must be of some non conducting 
material and be held at Iea«t half an inch away from the centre layer The 
efficiency of this roofing in deflecting heat, m proportion to its thickness 
which need not be more than about 2 inches, is very considerable, but at 
present its expense precludes it from general use as a domestic ruling 
though it is possible that in the golden future when we have our 

swords into plough shares and our aCToplrae scrap into aluminium foil it 
may find a^w ider application The coefficient of transmission of this 

*BTU:=Bntish thermal units 
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ea?h"deEree P" P'-- »'!“■«■<= 'oot for 

temperSL of temperature between the made and outaide 

matenXewSSeXfttrao^^^^^^ ” °"o ‘ho ”0W 

polish All the corners aX th “ omooth finish, take a high 

should be rounded to permit^Sy cleMrag^'*'^'™ *''0 

there°srnId®brsUeS arXl “"ove the ground, and 

ventilation for the space^Lw ^ ^ provide cross- 

a harbourage for'XweXodeilL*'Lnd”otherl*''° 'i““‘‘'’oP‘oso of forming 
wurce of expense to^ keen the irrof animals, and it is a continual 
For this reason a solid ^intfw ^ proper state of repair 

covered by good concrete^to prevent the^mn Peaces, this must be 
Ceilmes should h. i “P the house 

extremely high ceilings is noTprooJrtmMl''’t‘X“^''“''‘“®P 8“'"''’ ^y the 
room or house is to be air-condiiml!!S“*^ added expense If the 

A ceiling of 9 feet is not oppressr^erw^^^i advisable 

of the room considerably and thiLkv' ^^‘tuces the cubic capacity 
conditioning ^ ‘hereby increases the effect of the air- 

^vided, should swing outwards shutters are 

* .They should be 2i feet widA^^j^^R to have windows 

®°od wooden shutters wdh n-, j » ntilation is more satisfactory 

®'“s^^£“J”£™>-Slata * ''■'>“« '>“ve hntela and also be 

done in all mXnous 

« not borne nut ivX® ‘h® temMSe fr'.?''“P‘"‘ The 

It doe^ diminish observations made hv considerably 

to be ^„l.''r'',i"i''”.?l'ould be at 1.,., . . 


‘!-=teg'a'!rtbe“b”^l 
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weather is from the south, m the cool weather when the wind may be too 
coJd jt IS usually from the north, and storms usually come from the 
north-west, so that, despite the disadvantage of the hot sun durmc the 
middle of the day, the south is the aspect of choice 


The rooms should be of good awe, at least 35 feet square or its 
equivalent For country bungalows much larger rooms are the rule and 
are to be recommeaded provided air-conditioning is not to be installed, 
but, if it IS, there is a great advantage m a small room, which will usually 
M sufficient for ordinarj living rooms or bedrooms, when properly arranged 
For example, wardrobes and cupboards (almirahs) are unsightly and are 
favourite nesting places of mice, etc Built-m cupboards are more con- 
%enient and save space, the old claim that they are damp is not applicable 
to modem building construction and has been found to be untrue m many 
tropical countries 


The kitchen, or cook-house, should have a considerable amount of 
thought devoted to it, it should be to, adjoining, or very close to the mam 
structure, so that it can be kept under the strict supervision of the housewife 
and should not be relegated to the servants' quarters, where it is’ 
impossible to control it It should be small, 10 by 12 feet, so that it can 
easily be kept tidy and will not be used for purposes other than that for 
which it was designed, it should be well ventilated and as well lighted as 
an> workshop, the floor should be finished with smooth concrete, the 
walls and ceiling should be of hard plaster, preferably painted white, so 
that they can be cleaned easily, and the kitchen should be fly-proof 


The excuse for the distant cook-house is that the smell of cooking is 
offensive, but it is possible to arrange that there is no direct closed 
communication between the kitchen and the rest of the bouse, even when 
it IS m or adjoining the mam building, and if the servants are made to do 
theif own cooking— the smell of which can admittedly be very offensive 
m their quarters, this objection is largely removed 


Bathroom and toilet —It is usual in the houses of sojourners in hot 
countries to have at least one bathroom attached to each bedroom, and, 
as m the hottest weather two or three baths are often taken durmg the 
day. It is worth while having the bathroom as large as po'=stble, and fitted 
with a fixed bath and hand basin and s sufficient number of convenient 
shelves A shower and an electnc fan are comfortable additions She 
floors should be made of polished concrete, which should extend 5 feet at 
least up the walls, the rest of the walls and the ceiling being painted 

If the spaces under the basin and bath cannot be completely enclosed 
m concrete or some other vermm-proof material, it is better to have them 
altogether open, as the space is always damp and therefore an ideal refuge 
for cockroaches, centipedes, rats, or even snakes ^ 

It is usual to ha>e a flush toilet pan or commode m the bathroom, it 
IS a convenient anangement where the ratio one bathroom per person can 
be maintained, but otherwise it has obvious objections 

Where water is available without ‘ mam ’ drainage, some foim of small 
sentic tank into which the toilet pan can be flushed directly should be built 
Ttos 13 not expensive, but it must be emptied xe^larly, about once a year, 
and the effluent has to be arranged for, a bore-hole soakage pit will suffice 
When there is no connected water supply and ^ainage, a commode 
with an enamel-ware pan is usually used m India, but this necessitates toe 
TontiS^S services of a ' sweeper * which may not always be possible. The 
iStype of bucket latrine with an automatic ash sprinkling arrangement. 
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^ ® shovel, has very great advantaees over the 

can L°Xl“bS.X''r;^?l%'",'rr “ '-Sl-t superstructure that 

advantage of being ehean fFo?^* 

other sections ) ^ water supplies and sanitation ' see 

artificial cooling 

is a screen S loSely’wove? ^hus-khus tatti This 
or over a window onenincr it k. w* across a doorway 

some automatic feedmg dlvic\ 

The dry air comes m ™Et wi?h ‘’'® ''®'P ■>' “ Sa’’'!®" hose 

which absorbs the heat from inside tht*' mom s^Pdration, 
made more efficient by th^ae of a c arrangement can be 

the screen It is a sirpriemg fe't tS ,“2; ^ ^''“r *'"= “■" ‘hrough 

atmosphere of an occn^ed rMm moT»?Jr ‘aid make the 

; h”‘ -t ™ltes It a numbe?e7degri‘eooTer 

years ago, when 

® ‘he tropica, our ‘ cool ' room P”® *he largest 

It was an extravagance that w«°«° pp' ““‘t popular exhibits 

had to be ma nta,aA'«‘’®P‘* 'act that Tla ge 

‘''P 'PP‘ "“a Slarv for^/'2^ and preservmg sera, et^ 
Sif johnV“P"‘‘. ®«S “”=• hacterio- 

the n^e ^ho seven years foresight of 

“«®3'ty lor, and designed tS. m™’ ’’'1°"'® ‘he 1914 war, had seen 
Gleolv'm' n'.^P.^'^PC'hoSldT'the nni T' “PP‘PP‘'ate that he. 
Wont ilWn'^PP’''^® ‘d'etold that tte iis»m , * t5 ‘h® tnoat use of 
Srate „ i. ‘™P‘®>1 CMntS- Snr"“ '=® “f all the 

objected ^ temperatp LnH supposed to 

or K tLf T'?''^ greater temStarn “J"* ®®“a‘nes people ore 
matemLe houses or Sf “^p®..®?®^ time they enter 

TOilors of 19U “P® f “se exhibit P°‘ 

and houses have simiinr iiTofolf interest to 

‘““™l'””hcwm|int:rp''®<» *P "“®®® ‘he h.‘sr.o‘„l ‘mteresfal 
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iSiS' “m? “'i ,1“' “«* “5 Inth njbbep banii to enmm hemetic.l 

'tfiotmEotj untobtedlj- aided (o tie efficieney o( the 

£ 17 , f”' «■“ 

Today oir condiliontns ij oltocether a much simpler affair, aiuele 
units are available that can be fitt^ into anj window — m a matter of 
few minutes if the window is of the sash variety, and after some 
adjustment u it is a ca«cment window If the windows and doors are 
reasonably close-fitting, no special measures need be taken, but, when the 
building is an old one. the openings that will usually be found around the 
doors can easil> be filled with felt, and, if a curtain is hung oier the 
door, there will be \cry little interchange of air whenever the door is 
opened 

The domestic units arc designed to cool rooms of different cubic 
capacities, a machine of about one horsp power will usually cool a room 
of 4,000 cubic feet -ver;* cfficienti} \Vhen the room has a very high ceiling, 
as 13 usual m bettcr-cla«3 hou'ca in tropical countries even today it may 
be advisable to put in a fal^e ceiling, but it should be noted that the ‘dead 
space ’ at'the top of a room is not «uch an Important matter in practice, as 
one might suppo'e, though the temperature m this dead space is often 3 
or 4 degrees higher than that m the lower part of the room, this fact is not 
of much importance as Uus air does not come m contact with the body 
Thus, in a high ceihnged room the cooling will be more efficient than m a 
low-ceilmged one of the same cubic eapaaty, on the other hand, cooling will 
be more efficient in the low-ceihnged room than in the high-ceilinged one 
with the same fiocr space 

Tot air-conditioning, the best room is one with a north aspect (m the 
norlbcm hemisphere) , with the roimroum of doors and windows, and with 
not more than one outside wall It is not usually necessary to provide an 
air eat. but, if this is provided, It should be near the ceiling, or at least 
above the door height The air will find some means of escape and if the 
pre<sure is on the plus side inside the room, this will ensure that the air 
IS passing through such cracks as exist, m one direction only, that is 
outward Where the air in the room is likely to become smoke laden 
or otherwise obnoxious, an exhaust fan may be advisable, if this is not 
already provided in the air-condiUonmg unit, it is not howe\er advisable 
to use this eidiaust fan unnecessarily, for it always has the effect of 
raismg the temperature of the room, by lowenng the pressure and drawing 
hot air in from outside The room should have as little furniture as 
possible m it, as, until every object m the room has been coolec) to the 
air temperature, e\cry surface is giving off heat that has to be absorbed 

The cost of domestic air-conditioniDg units u not jjrohibitive, before 
the present war a machine sufficient to cool a moderate sized room of 
about 3,000 cubic feet cost about ilOO*, and, where reasonably priced 
' power ' electric current is aiailable, about a penny an hour to run Tor 
the average tropical sojourner, this is not a high price to pay for the 
very great benefits to health and efficiency that it provides, or, to put it 
another way, it is better value to have a good night’s rest than an extra 
whi'kej and soda 

For those who can afford slightly larger plants and are prepared 
to make structural alterations m their bouses, it is ^ssjbh to 
am condition three or four rooms m a hou se at a cost equal to that oi 

* This WM the pnee of » J ' ton ' {= I mseiune delivered in Calcutta 

In the Lmted States the pnee was about half this figure 
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two individual plants, especially if all the rooms are not likely to be 
used at the same time 

Commercial houses that have introduced air-conditionmg into their 
^ taken this step not as a luxury for their staff but as a 
sound business proposition 

The temperature that it will be possible to provide in an 

theTmDerSie"3 T * depend both on the £achme and on 

the temperature and humidity outside The comfort zone m a tromcal 

JSri^SSiSv'at^M Jf and 78«F. with 

correspond to 68 5" and 73 5® effective 

SSM 

the minimum IweT wifhm ”®^‘‘ 

when they are turned on tn powerful house plants, 

that .t /not" ”;„‘?un pT„”t-o‘5.Snr^,^ 

theatres has been*practised*forhftU^^'”*r~^'^*'^°”^'^’°°’"S operating 

England, but durinK S^^^ hospitals m 

in this subject, especially m AmenM progress has been made 

aif.coQditioning trfi. m^tSS an5 ^ application of 

nurseries, etc, are being extensively J'ooms, x-ray rooms 

the widest application is still countries, but 

conditionmg for operatmg thVatres » dSu® Comphte ' air- 

to reduce the risk of explosion nf ® temperate countries 

*“ “ climate, for°the 

ucrease them efficiency, and to reduce°t?f°ii operating pereonnel, to 
necesaity ““ “ «“"'e ‘he chances of sepsis, it 13 almost a 

before, during and^ aft^onpr^t^^ ^i!^ patient’s temperature 
Tw in'™'? fatalities, haVbw^n ‘'.'S’ especially 

hol „'„i““ coiidllloiis for although it is clear 

a •'■e petieut a“omnr^m “P'/etor arc not identical with 

“eatheJ^/n™;''‘‘yP'55to66perc3S,H f,^“' ■'een reached m 

leather and about 75" m cold Sh“ ^ ‘emperature of SOT m warm 

13 passed thrL^if theatre usiop systems One 

the Beconrt dismfecting filters hpfnrf fresh air which 

h™ A Ve?7r “ 

s ff ’^SSr^-ss-s « •■«- 

•' ass" •~-«^dSS».s;rs 
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Iniioductloo —When m extreme climatic conditions, other environ* 
mental conditions being optimal, the compensatory mechanisms of the 
healthy body fail to maintain the body within the normal physiological 
liniits, climate may be considered to be the tole factor m the production of 
pathOiOg cal changes More usually however these same pathological 
changes are brohght about by less extreme climatic conditions acting in con- 
junction with other suboptimal environmental condiUons, and/or on a body 
m subnormal health, in these circumstances climate is only one of two or 
more factors that, acting in conjunction, determine the pathological state 
heading only pathological conditions that are solely or 
? “id'l'ons will be included, but it must be 
'I' ® specific infcctiou, may influence the 

sre\testtrLte'/to“&^^ 

PATHOLOGICAL CONDITIONS PRODUCED BY THE HEAT RAYS OF THE 
SUN 

by hlat" clinical conditions are recognised as being produced 

A Heat stroke 

(t) Heat hyperpyrexia 
(n) Heat shock 
B Heat exhaustion 
C Heat cramps 

term ‘sun!trol!e''wluch*was rommonlv ''“srlc about the 

causec a considerable amount of confLUfi?* “"d which still 

amongst less wellnnlorS “"t ™> ■" the lay mind but 

when It was thought that the solar introduced 

Kh’ attributed to the ultra^vioS”^ contained some mysterious 

had a direct and detrimental efferi nn spectrum, that 

for the existence of such a ray " ^ ® There 18 no evidence 

soldi (literally 

has condition, namely for what w French, for quite 

, Definition. — Suok, 

£ kt/lhclSr “ condition in 

‘'™‘°i“l“'''^o‘hcVd!tm„r‘'”Vb^ 

to ■nr,d,nc,- 5 |,‘‘'""°‘°®’' 

incidence ^n*th”°hottCTt^^o more co*Smon m the°tro^^ »ny means confined 
Hottest months of the year The heat stroke 

J^ear in Calcutta and Singapore la 
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1 (I '”*• ’’“■"g >>“‘ " >■» "> Ameriean 

li* I M * attributable to heat amount to thousands per week In 
elhe'- environmental (actors, both personal and 
gencfd, that is the unsuitable clothes homing conditions, etc , enhance 
the effects of the climate on an unacclimatired population Again it 
S ‘ill, eeefs of North Africa, Arabia, Iraq, Iran and the 

PhOrth West Frontier of India that the condition is more frequently 
encountered than in the true tropics ^ ^ 


Seasonal incidence — It is of cour«c m the hottest months of the year 
that most ca'es occur, and army sUtistics in India show that all heat 
hyperpyrexia occurs bctw een May and September, half the cases occurring 
in June “ 


Sex race habitus and habits — Male adults form the bulk of the 
Mctims, mainly on account of the circumstances under which they ha%e 
to work and Ii\e In the army in India, British troops are more bus- 
ceptihle than Indians and in the former the incidence is highest during 
the first tno years of service, after this there is another peak in the 
incidence cur%e at about 11 years’ senice The high incidence during the 
first Uo jears is undoubtedly due to lack of experience — of the heat, of 
how to mitigate its effects, and of mild infections, such as sandfly fever— 
and the second ri«e to increasing age, chronic disease, and possibly 
acquired bad habits, e g alcoholism After middle-age, age itself is 
certainly a contributing factor 

The pjknotic indiMdual is probably more susceptible than the 
asthenic, and obesity increases 8u<ceptibility 

Alcoholism and o^e^ eating are detrimental The teetotaller is 
undoubtedly at a great advantage in extreme conditions of heat, and 
alcohol should ne\cr be taken during the day m hot weather 

Other environmental factors — In addition to climate the other 
important environmental factors are unsuitable clothes, ill-ventilation, 
and overcrowding (eg the historical ‘black bole of Calcutta ’) 


/€tiology 

Physiology — It vvill be necessary to refer back tp the physiology of 
heat glance (see p 7) To summarise, heat is formed by the normal 
body functions (100 calories per hour) and thw heat production is markedly 
increased by work (marching with a pack of 65 lbs produces nearly 500 
calones an hour) The process of heat loss is sensible, that is, it i? lost to _ 
the cooler immediate environment (by radiation and convection), and/or 
latent, that is, absorbed by evaporation ^ gramme of evaporated water 
absorbs 0 58 calorie) In a cool climate moot of the heat lo«s is sensible, 
but as the dry-bulb temperature of the environment nears 98 4^, this 
means of heat loss is reduced until, when the temperature ri'es above this 
figure, sensible heat loss becomes heat gam Above this t^perature all 
the heat loss will be latent, but as the humidity rises and the wet-bulb 
temperature nears 9S4.'F thi^ means of heat lo«s is also reduced to nil, 
and eventually the body temperature must nse 


Air movement and clothing are al«<r importact factors and can be 
considered together Provided ^peratur® of the air js below 98 4 F , 
air movement will assist sensible beat loss, and, as clothes impede the 
movement of air around the body, they mterfere with this heat io«s At 
temneratures above 93 i‘F air movement increases se^ble heat gam, but 
p Zd?d to a.r .t l«to( Im Tfiua, «,r .novement 
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usually increases total heat loss and clothes decrease it, but in extreme 
conditions of heat the reverse may be the case 

The important factors in heat balance are therefore work, temperature 
humidity, air movement and clotkmg, the last two acting in either 
direction, and these five become the important determining factors in heat 
“"i For expressing the combined effects of 

temmraw “ fiinglc unit, the cfTectao 

(»« P 8) An cllKlite temperature 
at resf ^ “f ‘he body, even naked and 

temnTretnre‘°h™^Hu^“ regardmg the effect of different combinationa of 
woXJurtmg “ “"8 " 0 * from tarioua aourees are 

In etill air at rest it is just possible to eurvne— 
a temperature of IWT when the humidity DO per cent 
. 140*F ; 15 ” " 

lempemtute a’,boul K’F 

M reA ■>“» * definite nre ,h„ the .ubjecl i,- 

“ “ SSr’ “ i:? "«>“»■ ‘empeinturn • 

or doing itinerate wotl w°ntiU Fet-bulb temperature, 

lued tnerewee to 83 hiiIm » wind of 20 miles per hour, 

possible even st U7*F ““ Per hour long survivsl would Dot be 

but not necessarily— w^gome infection, usually— 

might produce only a mild febrile^ltS “dinary circumstanecs 

* 18 undoubtedly the moat imnerlAni *i? m^uenra, dengue, sandfly 
constitutional disease, obesity owS^^L ‘K® f“™‘mucd nbove include 
of heat stroke is usually considered T he ? “'“Iiolism A previous attack 
h,. y®®>' that thra U t£ ™Pdrt“nt predisposing factor, 

tb s point might mean nothmg more K' t*;" V^u® evidence on 

MenTf'^'t^"* ‘''® ‘“''"’8 ulcohol might 

?die^ It f ® d° "PS'“mg the^i^baL’^®,??' both are 
It .3 wor^n Oder the strain^ottS ^e^ri^rdtor 

^en^hp 18 not pathob^^®®^ , ®'®P temperature under 

or beine mechanism fa^a fn j becomes pathological 

nse the £ phy8?olomcaU^^?°°?/ being defective 

>n temperature has obviously been 
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B Ctrculatory failure (Aeat thocl) —Ja the attempt to get nd of 
heat, there Js a very marked dilatation of the peripheral vessels and a verv 
great loss of fluid m perspiration One of the first reactions to a hot climate 
IS an increase in blood volume (inde supra) which is apparently an attempt 
to meet the eittra requirements of an increased vascular bed, but this 
extra fluid content of the blood is soon exhausted and dilution becomes 
coricentration, so that eventually there is an increase in the vascular bed 
a decrease m the blood volume, and an increase in the viscosity of the 
blood This will lead to a fall of blood pressure and circulatory failure 
The recovery from such a condition is complicated by paralysis of the 
yaso-constncfor mechanism, an expression of the general heat regulating 
failure This circulatory failure 13 enhanced by the taking of alcohol and/or 
of a heavy meal, the latter causing splanchnic dilatation and a further 
ihcrease in the \ ascular bed 


C Electrolytic imbalance — ^There is a continuous loss of chlorides 
and fluids in the perspiration, this fluid loss is usually replaced by pure 
^ater It has been shown that the blood chlorides fall during the hot 
weather and are always at a low level in cases of heat hyperpyrexia There 
13 also a fall of plasma bicarbonate and an increase in lactic acid Marsh 
(1937) gives the following mean figures — 

cid »..b„ H„. ....b., 

Btood aodiiim chloride 

mg per 100 ccm 494 ±38 466 ±29 448 ±32 (mesa of 

45 patieote) 

PlasmA bicarbonate milli* 

mols per 100 cxm 278± 026 264± 018 As low as 001 


Blood lactic acid mg 

per JDO eezo 24 ±6 30±9 At high as lOO 


A better indication of the degree of hypochloramia will be obtained 
from the urine Even before the on«et of symptOTos this will be reduced 
from a heavy cloud of chlorides (on addition of silver nitrate — vide mfra) 
to complete absence There is also acetone and diacetic acid in the urme 

Severe muscular cramps are a clinical manifestation of this condition 
{vide infra, Heat Cramp) 

D Super-dehydration — ^This is a most important factor m hyper- 
thermia, but it IS one which is overlooked with surprising frequency It is 
of course particularly in evidence when conditions prevent fluid replace- 
ment Tne blood, organs and other tissues all suffer, the effect on the 
blood is reflected m the circulatory failure noted above, and the parenchy- 
matous changes that are reported m the organs, eg the kidney, are 
probably due to this dehydration, at least in part After dehydration has 
reached a certain point sweating ceases and little further evaporation is 
possible 

All these conditions are frequently produced in a single ca'e of heat 
ill-effects but at any one time there is usually emphasis on one particular 
jirocess and the symptoms will vary accordingly 


Morbid Anatomy 

There » usually a marked post motlem nse m teiUMrature, but this 
will oMur m other conditions and cannot be coi^idered pattoEUoniiioic 
Tl deSrom heat hyperpyrexia There is a ery early post-mortem risidily^, 
and this may also seem to appear ante BKirtem “ '"“'I"** ’’“J' ‘L '5 

seriously dehydrsled The skin and mucous membranes ate cyanotic, and 
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there may be a petechial rash There is hypeiremia of all the oreans anrl 
The'Srt^s EtoDPeTfirmf *? 5®^“'" ’“‘“'cs “'sc “Iiow (edema 

PchTem;?rSsXS^^ 

dies cnanges occyr almost immediately the patient 

Symptomatology 

of the^/ySiptonrSrbc^L^^^ observation, the onset 

permit, the attack cln usually L abirted^® n^'^lh ^”*1 circumstances 

be more insidious BO that the i ™®y 

or probably more often refusS to ‘afw in symptoms himself, 
Stances is unable do m unti? hf IS ’i'"'’ ««ount of the circum- 
state of maniacal excitement The passes into a 

Early and ornTl! , are 4s follows - 

an attack of heat hyperpwewa'^in'^hfl is working up to 

appearance, his conjunctiv® will he r2,i u® ^iished and cyanosed 
his skm will be intensely hot and drv bis pupils contracted, and 

and restless, and he will cornpiam M uncomfortable 

of the chest, often of frequency of headache, of a constriction 

diarrhoea an^i ."®y c* micturition and 


are increased, droasmess or sTirf,i symptoms of the early staee 

and ranM^^^/la “ distinct cloud^nf becomes scanty 

to mo?m ‘•'s P“'se « now full 

Final ita^ -Tta ''f "'“Fbe lost'atS'rtag? " 

th'n‘:g 

m character and coma, the breath. I reflexes are lost 

tbe rectum (IIT^F ha^ ® ‘^'nperature imetfm Cheyne-Stokes 

Heat ihotL^ has been recorded) ® as high as I15"F in 

hEat may be syncope, 

treatment m the^hvn^* condition, or it syncope may be 

dyspnoea, the ’“®* ®^®gc There^ Mgorous 

Ifg or so, and thp ^bc systolic hlnnri* collapse, vomiting, and 

temperature m the temperature mav pressure falls to 70 mm 
the rectum still remain “^ten the 

'The diagnoois w i E)iagnosis 

dElUo?,!Slm ““Jnnty 

>>« '■FPnrpjS^™ ^Vf,^®h.lrtyrifoy" e7 ‘f 

' ■’ ■" nUh t‘ otL‘nrSs‘ 
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of traunia Mgorous treatment muH be applied for the hyperpjrexia or 
the collapse immediately whilst altempte are being made to exclude other 
I conditions the most important ones to exclude— as in tbe«e ca«es other 
Rigorous action is indicated — are malaria and diabetic coma or 
h>T>ogl} csfmia Other conditions that are likely to gne rise to symptoms 
suggestive of heat shock are cerebro spmal meningitis dengue sandfly fever 
Ijphoid and other febrile diseases apoplexy epilepsy and uremia * 

Prevention 

Some of the ways of mitigating the effects of heat have been di«cus«.ed 
above (see p 16 et seq ) 


The methods adopted will oatural)} depend almost entirely on (he 
circumstances For meeting any particular set of circumstances the factors 
in the production of heat stroke should be kept in mind For example, 
tliough it m33 bo impossible to lower the temperature it raaj yet be possible 
to reduce the humidity and increase air movement (bj ventilation) in 
most circumstances it will be possible to reduce the hours or the amount 
of work and almo®t a]wa}s to modifj the clothing suitably (an exception 
to this la®t 13 the ca«e of A P P workers who may have to wear asbestos 
or rubber clothes and ma«ks to protect themselves from fire and gas) 
1\ork m particular «hou!d be graded to meet the environmental circum 
stances The «oldier who is under training should have his hours of work 
in the heat of the daj reduced m the hot weather and m India there is 
an arrangement in operation bj which the meteorological department warns 
the military authorities when the temperature is likely to be particularh 
hot so that thev do not embark on anj strenuous militarj exercises during 
this time or if tho 3 think that such exercises in hot conditionsconstitutean 
important part of the soldiers training at least thej can grad-* the strain 
imposed on the raw recruit 

This brings one to the matter of eceltmaiizatron (tee aUo p 17) 
The general who«c soldiers can flght in all circumstances has obviouslv a 
great advantage in real warfare and m industry there is much work that 
has to be done under adverse conditions "Much can be done b> increasing 
the hours of work in trying circumstances verj gradually and the Germans 
are reported to have arranged hot chambers m which the soldier has to 
work for gradualJ> lengthening periods for training their soldiers to 
withstand high temperatures before the> go to hot climates eg ^l 0 ^th 
Africa The armies of the British Empire are more fortunatel> placed in 
being able to tram i isnj of tbcir soldiers m hot climates 

In mines m which work has to be done at a great depth where it is 
ver> hot miners are acclimatired gradually by being put to work in the 
cooler ®eams at fir*t and then being IransfenW to the deeper ones and 
al®o bj having their output of work in the hotter seams graded It has 
been found that after long spells of leave re acclimatization is nece=sar> 


During ®hort periods of exposure to lent food may be reduced to a 
minimum and should be predommantlj carbohydrate but m longer periods 
of exposure a balanced diet up to the full caloric requirements— which are 
slightiv lower than in temperate climates— must be taken Heavy meals 
during the heat of the day should always be avoided 

The fluid intake must be studied at lea«t eight pints of fluid should 
be taken and for those doing hard manual work m xery hot climate figures 
of 24 (Hunt 1912) and 33 pints (Scholl 1037) have been advocated 

The importance of avoiding dehjdration cannot be over emphasiz^ 
It should be remembered that the sick— and more especially the wounded 
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not osl. for water and they must therefore 
not onlj be allowed as mnrh water as possible but must be pressed to take 

The salt requirements will be from 10 to 20 irrammes a dav and more 

mSh'SrerS ‘"r^ food or w^tlthe “li 

Mlt inUkVa?d “ absolutely essential to increase the 

Kllon ot warer h.. ^ ■'“'f fo “once of sodium chloride to each 

Sd rbelter nlsn k “ onpleasant drink 

snd should cor^J DofbeVaU^dLg 

tested "for chior?dra^*tL°urf(fiL*''ifi*^* m doubt, the unne should be 
below 0^ per cent ’ chlorides should not be allowed to fall 

^ the ward or*"ia”eanaborato^~^e simple test is a very useful one 

20 per cent and Hirer nitrate 25 ner^^ required are potasBium chromate 

Tea drops of unn- .» i.w ^ “ “"'ed out as follows - 

«dded The tntTture^B°w“l potassium 

«d thi vertically must be used 

tad*^«* *!‘l pipette must b#’«lv for 

u^BdirS. »nn»U amouSl of Sw distilled water 

Ue reL'lu “ ■’* 

a tionnal per^jo 8 to 10 A,r>r^ P«r 

p^fe^t ^th®™ b solution turns 

irtc"T '“ ^ “t-tml'iSi Iht'i'rpn.'Slrelly'S 

witlun^h^''* wardTn''*n^^n stroke is common, 

wall in bL '™' This IS nfi, ‘I-' temperature is kept 
Imipcratu4"rl "here the ^4,1“' f ™P°rtant in connection 

tcmneraturi. ir^" higher than that of rik entail subjection to 

“'V "tbjccu 'aj iSn k'™?^ ’■'el' stmospherie 

facilitated Furibi of their u>t^^ admitted straight into 

of tfe heat ren[u/^’ ^°’P‘^®*f’*tieqta considerably 

ward ^echanv»m can be ^hc failure 

transferred to the air-conditioned 




'^jitiOTM'^'ii5*’il w4'i'’ t4n'”in “th '"';"'e'"t watch on 

•’■onW airo 1 * t " PO"'ible to almrt li ‘I',' absence of an air- 

quantitj of ehlon^ the unne to be «MrI^*u'a attack Careful watch 

« etilondes, and, If ,i does not the .r.h^®’; the normal 

ern.^ "tV"” . """w the , ‘ *'">“''1 b' ■"'^rawd 

^«lUi of tJre ' that the work of the Practicable (eff by 

*Ai urr rr,e4»ut, ^ *”a»ntained at ** graded, that the 

r^ir^-^U are adiu?».i‘"'’"“*»ria1) hy other 

•ate Cuv! throuj)>out*t>*.* r ‘”*t, and that hi» , worker’s nutritional 
tie ,Uy « "'applied with plentj of 
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Tnatiaent 

cr bo rcmo^cd by the fastest means po-sible to a hospital 

be mos?d m he should 

be roo\ed to an air-eondihoncd room— »f there ts one— or to the coolest 


place a\n)lable 


phyJiOTl means possible must be brought into action to bring 
tuJLl . '<"'13 be aioided at this slage^ 

Hjdrothcrap) offera the heat opportunities, cold baths, cold wet sheets, 
and ice jcc « a\ai)able, must be used freely, a hand or 

clwtric fan should be u«cd to aid the cooling Cool enemata and cool 
intravenous salines maj also be emplo>cd, a note of warning regarding 
the former js ncccssarj, beeau«c the rectum is the best temperature 
indicator from which one a<!ccrtains the point at which the cooling 
treatment is to be diocontmued ® 


Massage is of great \alue in both the hyperpyrexia! and the collapse 
pna«cs It IS irnjwrtant to maintain the circulation in the former phase, 
fo that the cooled peripheral blood is conveyed rapidly to the internal 
oreans, and, in the latter, it wil! naturally form part of the treatment for 


The life of the Uncon«ciou8 person with heat stroke will depend on 
the carlj reduction of temperature, so no possible means of lowering the 
temperature should be neglected, once, however, the temperature has been 
reduced to 102*F in the rectum \ 1 gorou 3 measures should be discontinued, 
and the patient Ic/t m bed covered by a sheet or a hght blanket, but he 
inu«t be carefully watched to sec that (o) his temperature docs not rise 
again, and (b) that he does not collapse and pass into a state of heat 
shock It IS bj no means an uncommon experience for a patient— 
e«peciall> one w})o«e hcat-regulating merhanKm has been up«et by some 
infection— to see saw between hjpernyrcxia and heat shock throughout the 
whole daj, and when— as happened m8n> times m Iraq in the wnter’e 
experience dunng tlie 1914-18 war — a number of patients m the hospital 
arc doing tins, the amount of work that falls on the staff may well be 
imagined 

For intravenous u«e, alkaline saline (sodium chloride — 90 grams, 
calcium chloride — 1 grama and sodium bicarbonate — 160 grams, to a pint 
of water) should be given at a temperature of GOT , this has the effect 
of lowering temperature, helping the circulation counteracting both the 
chlonde los and the acid increase, and combating dehydration, so that 
it helps to counteract all four pathological procc<ises mentioned above 
\^ann (room temperature) intravenous alkaline saline will also be 
valuable in the collapse phs'e 

Drugs should be avoided as far as possible No antipyretics 
roust be given, and other drugs stronglj contra mdicated are strychnine 
and atropine, the former because it will mcrease the neuro muscular 
tonicity and exaggerate cramps, and the latter because it inhibits 
perspiration Of the stimulants, caffein, camphor and ether m oil, and 
coramme can be u®ed, in that ordei, and with regard to sedatives, m cases 
of acute delirium, chloral and bromide can be given per rectum, 
phenobarbitone is the safest effective drug for severe headache, and it 
may al®o be used for eleeple«sness, if bitinJide and chloral (10 grams of 
each) fail 

In patients m whom the blood pressure is high and there are signs of 
congestive heart failure, venesection should be considered, and, in uncon- 
scious cases with signs of cerebral imtation, lumbar or cisternal puncture 
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may be advisable In the former case, the blood should if possible be taken 
into citrate saline, so that if the state of the patient changes o\er to the 
collapse phase later, it could be returned to his circulation 

In the shock phase, Vihether it is the initial state or has followed 
hyjieyyrexia treatment is very much the same as for any case of shock 
always br£t°'in ‘'yP'^rexial phase mast 

bottlt hot-waler 

the synth^c de«,c«toro„r.cr4^^^^^^ 

freely by the ”>“=1= to take fluids 

IS any chloride deficienrv in bicarbonate, and, if there 

in the twenty-four hourj chloride up to two ounces 

be considered for twenty ’four ho^ question of diet need nfit 

for a day or two bXe the ? ‘'“■d d'Ct should be giien 

full diet P“““f « “"“"ed to return Eradually to his 

in any case'hrp'atTOlsLuid'not'S'eir" ‘J'; ‘I" “““'’'i 

environment in which the atlaek “'l<"eed to return immediately to the 
;f possible, have a holiday m a cMlXr*’ ^ ‘"i He should, 

take no alcohol, and pay Special place, live on a Ion diet, 

keeping his bowe s nell reaulated Tf°1 Vif Personal hygiene, including 
return to his previous enSS, .Id t 't advisable for him to 

do little or no work then eraduallv should at first return but 

“ 'W’oyorf on manual labour the'aSuX" “”‘1’ 

psrfo'l ' “‘"'‘I “mount of work done should be 

0" 

83 per cent of deaths m '* ““rried out Rogers 

lOfF, but when the TeXX temperature did not 

damatr recovers he mav snff*” hours the prognosis JS 

t)revil!« The factora fLof permanent effects of 

infection and the coinnlif*\™ against reco\ery are 

Seq ' 1 ** '=««'Piication of «ome serious febrile 

y"’ howtaohes myocardial 

an Sck ?." “‘’““t to per cent of X ''““““tia, according to Rogers 

subse‘<,ttlv t„ ?h '“i'”'® ‘to eubmc' rsmd'T After 

sequemiy to the eSects of hrat ^ te much more liable 

of 'Pidcmiology of 

liabirio^Ser from*h“f Services''' FoX'*^ closefy allied to that 
19 almost as hkelv exhaustion tiSn from "omen are more 

also liahip In Ttoni cause it as wnrU stroke, and indolence 


Th(a ^ looKed UDon aq « 1. ij “ “ proaromal stage oi 

Peychological e°IXt ‘t- “me of heat stroke 

,, Some sojourners an «b“ustlon’ ‘''"® ’® “'’''o “ 

' ■“ ef thermal instability, 

^ Is probably congenital m 
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the majont>, but in a feis it appears to be acquired after 
febrile affection such as typhoid or heat stroke 


some serious 


The symptoms include vreakness and lassitude, headache, dizziness, 
diarrbcea and vomiting mdd cramps, and sleeplessness A rapid pulse, 
low blood prepare and loi\ fc\er mil probably be the only clinical 
findings Chlorides isiU usually he low and may be absent from the urine 
In the case of the worker, the first cMdence may be that he faints at 
his work- 


Sorae degree of ansmia will often be found, and it must be looked 
upon as a contributory cau«e and due to some other atiological factor, 
po«sibl} of dietetic origin 

In the thermal instabilit}' form the pati^i’s temperature will nse to 
102*F , or higher, e%ery jear, when the effective temperature goes beyond 
a point, saj 8a“, at which mo«t people are uncomfortable but able to 
compensate it The«e patients are often diagno«ed as enteric, though thej 
don't uxuallj feel "veiy ill, and the WTitcr has rccentlj had a patient who 
was treated as enteric 5 times m 7 >ears Many children's temperatures 
will alnajs rise two degrees or so m the middle of the day in the hot 
weather, without there being any discoverable cause 

Amongst patients w ith this condition, there w ill be a good proportion 
of neurasthenics and malingerers, but earc must be taken that the genuine 
cases arc not cla««ed amongst these 

Treatment of the milder ca«es consists in remoial of the patient 
from the surroundings that caused the condition, \er> careful investigation 
for some underl} mg disease regulation of the diet and fluid intake^not 
forgetting the salt requirements regulation of the bowels, and finally the 
administration of some tonic mixture 

In the more «e\ere cases the treatment will approximate to that given 
for heat stroke 


C Htat Ctamp (or Stoker s Cromp) 

The cxcu'C^for allowing this symptom of the general syrndrome of 
hy perthermia a separate heading is that it has a clear cut letiology and that 
It is V ery often the only «iy mptom Jt is due to exce«si\ e perspiration and 
the replacement of the lo«t fluid by drinking pure water so that the chlorides 
lost in the perspiration are not replaced Heat rather than humidity is 
the important factor and cramps «eldom occur if the temperature is below 
100*F There are no special predisposing factors unconnected with salt 
intake, except conditions in which vomiting occurs, here the l\ir<fler fos? 
of chlorides m the gastric juice increases the deficiency 


The cramps U'Ually occur in the mu'»cles that are mo't used They 
may «tart either during work or some hours after work has cea«ed As 
well as tho^e of the fingers— especially the flexors— fore-arm« armo, and 
legs, the muscles of the pehic girdle and abdomen are sometimes affected 
The involuntary mu«cles are never affected 

The inu«cle contracts to an iron like hardhess and during the time 
of the contraction the pam is agoniimg «o that it is quite impo^ible for 
the patient to-do anything or even to maintain a conversation t\hen the 
contraction pa<«es the pain w imroediately entirely relieved but the muscles 
remain verv tender for «ome time afterwards up to a few days Ihe 
spa*in inav be started bv active movement by a knock or even by a cold 
draught playnng on the skm over the muscle 
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There is not necessarily much diminution m the urinary ontnut, but 
there may be complete absence of chlorides from the urine The blood 

»f P'“sma potassium, 
calcium, and a marked diminution in plasma sodium 
There is also an increase in cell volume percentage 

IS th’e'°mn™^^n!,*‘“r *’T ^‘=c“aaed above The most important feature 
ieasonahh grains to the pint makes a 

S ttaS sufficient The taking 

caution thaX welfhe o^s'I^^^^^ P^'’ 

and TeytarsThne™f^ecffisl'i^“^ ‘^''“PShts, and intravenous 

relieve the cramps by g.vmg^orphia,T;hiril'thTorLt“'“" *” 

pointed' oiT re'centlv *butT‘‘f'“" *° ''^rventilation tetany has been 
physiological hypeiveiitilat on wCr “"““cacy to suggest that the 
the c£of tb“':£ ttjfisTZe'h b‘eS;‘rSXt{?or^ 
common amongs't "sritish ''gailors°"'lf ‘•’“t ™s at one time 

perspiration and vom us It ?smu.llv l!f 

a hot climate It received H ‘ "ccessarily, associated with 

sailors who lived on salt meat *’>' /act that Scandinavian 

common amongst British sailors who hvi on tesh° meat ™ 

“T“r "i '‘’-™ » 

Mnversien of th““l;L'Stero°'„f\“'^”‘J“’c‘ C“ya >s physiological, the 
Tac, pathological condition hvnerviin aubcuta^ous fat into vitamin D 

doubtful It It could ever be prodS*b?ihe“.%^ is recogniaed, but it is 

Solar d,rmati,«_lh, T ' ™ *^'= ^ya alone 

“a*Va'>y produced -by the ultra-SmU?’’ a condition that is 

P °^a*’'y P'ay some part m sensitiain/”)? though the other sun’s rays 
aaya. After over-expOTure to the ‘"'a aim to the effects of these 
n about two hours and the maximj^ ir“^*’ ®aet effects will appear 
®aaa IS erythema, then a hypSrnf “'’““t six hours At Tril 
anv e. 'a"*' “atc-ua whS S '“‘“"aity up to a serious 

aeoarele? “ "upatficial neeriSf followed by bliaterml there is m 
the skin ’ aa in a bum of the first deol?^ epidermis, which eventually 
'"“.aaposed to the risk of ‘he deeper layers of 

iimhTv ‘ Reaction may be a sSj The immediate 

r • “'„s“ >■“' ■- 

nosj Md the ml* '“f" '“11 verticaTk'tt,*'''’ uncovered areas of aba 
of the handei the b-ck^nf forehead, the 

the thighs If thn doraa of the feet nnU^ilP^iaP'^ shoulders, the hacks 
elotli“'®cven a thin’T'r ™" .’‘"“a and the front, e 

.even a thin handkerchief, win nllfefaature A single layer of 
y give complete protection 
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In specjally gensjlne jndmduals an urticaria sometimea develops on 
areas exposed to the sun , the condition has been called ‘ urticaria solans ' 
Kays between 3300 and 5 000 A are thought to be re*ponsible for this 
somewhat rare effect (Arnold, 1941) 

Frequent exposure to the sun’s rays will eventually lead to the 
deposition of pi^ent, which gives some protection to the skin during 
Bub«tequent exposures IVTiiIst the rays between 2 800 and 3,100 A are 
the most potent in the production of erythema, the longer, light rays are 
more acti\e in the production of pigment Repeated irritation from over- 
exposure to the sun’s rajs will produce keratosis and a pre-cancerous 
condition which may eventually develop into rodent ulcer or epitbelioms 
conditions that are common amongst men of European descent living open- 
air lives, fn Australia for example 


The natural pigment of the dark-skinned races protects these subjects 
to a large extent from these effects, and amongst fair-skmned races the 
brunette is less susceptible than the blonde (tnde tupra) Certain sub- 
stances sensitize the skm to the effects of the ultra-violet rays, for example, 
that inborn error of metabolism, hcroatoporpbynuna, and Kaposi s disease 
make the unfortunate victims of these conditions extremely sensitive to the 
sun’s rays all their lives and the dermatitis of pella^a is probably due to 
similar induced changes Certain protein decomposition products and bac- 
terial toxins also hypersensitize toe skm, so that special cars should be 
exercised in exposing sick persons to the sun’s rays and in the administra- 
tion of artificial light therapy to them 

Amongst drugs, the heavy metals that arc used for injection, e g gold, 
and substances that have fluorescent properties, e g dyes, such as 
trypaflavin, used m the treatment of brucella infections, cause sensitization 


Prevention does not present any great difficulties, a single layer of 
clothing even a silk handkerchief, for example, or a thin layer of any oil 
will protect the skm from sun-bum Ordmary yellow vaseline, or 2 per 
cent tannic acid and 10 per cent castor oil in spirit as a prophylactic 
pamt, are quite as good as any of the more expensive preparations that 
are adv erti^ed Usually the main difficulty is to keep the application from 
being washed away by the sweat, or absent-mmdedly wiped away when the 
face is mopped 


The treatmentof sun bum is purely palliative, cold cream or calamme 
lotion are probably the best substances to apply The more serious lesions 
must be treated as bums, with 2 per cent tannic acid and 10 per cent silver 
nitrate spray, with the triple dyes, or with whatever is the treatment 
mdicated by the distribution of the lesions 


Lieht-stroke or severe form of son headache is a common and some- 
times serious syndrome amongst newcomers to the special environmental 
StionTJhaf^roduce it In this case it « m almost every instance 
the reflected light rays irom snow, desert sand, bare baked earth, and water 
surfaces, rather than the direct ones that are mainly responsible 
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The symptoms produced are intense headache, \omiting prostration, 
and Much of the 80 <called ‘sunstroke’ of a few decades ago 

undoubtedly this condition, and today the layman still attributes his 
symptoms to failure to keep his head or the back of his neck covered The 
local effect on the retina is a reduction in visual acuity which may be 
considerable and in extreme cases may amount to complete blindness, this 
IS usually temporary and from all the milder degrees of the condition 
complete recovery may be confidently expected 

direct and indirect glare from the tropical sun undoubtedly play 
production of mghe-blindness, though this condition is more 
F® !u causes Strong light breaks down the visual 

mSi formed with the aid of vitamin A 

fivmnI^^Tno deficient in vitamin A, night-blindness results Other eye 
ore Bitot’s spots (white or yellowish 
and k raloCk^ “^Phthalmia*^ (dryness ef the cornea), 

tions such M cornea) Anffimia-producmg condi- 

to night-blindness d'anase and malaria, also increase this tendency 

greer tomcs° rSf ‘”ri“i "“"“K »f suitable tinted glasses In the 
mistrte iS ° ""hslile for general ilse and it is a 

obieots have to *» eye-strain when 

ffi maTbe'’neces™,?''‘ “""•*‘"5'’ areas’^ much darter 

be given t™ reheve’the sever’’ tf P riarkened room Phenobarbitone should 
ment of mghl-brndiLs^a^^^^^^^^ Prevention and treat- 

concentratf, if the S’ls IhSt^o 1? vitamui-A 

liver oils are the ’best anirnaTslwl^ t^'s vitamin, the fish 

oil the best vegetable eoime ot^arnleu’^r yrfemm proper, and red-palm 
the vitamin laVntheaised m pre- vitamin A) from which 

be treated appropriately associated ansemia should 

OTHER CONDmOHS THAT RRH ATTR.RUTEO TO TROPICAL CLIMATE 
Tt IS Ttrt Tropical An»mia i 

only during thHast 'y^ara that th Tn "’"'•‘‘‘oo exists It is how ei cr 
invariably leads to a ‘ thmmne^ol’ m' ‘tat residence m the tropics 
the home-returnuig Bojourner h»-a gJ'* exploded and that 

wm^lhe hrematiLe S ot which rl’S “r’i!' !>?;* 

—to counteract this thinmne as h„ f"'<‘'”‘“>ly more than questionable 
I?™°S’?*>in content of the Wood of thl!'? ‘emperale waters Tie 

9hn?la^if tis class m temperate rhn^^ healthy sojourner is higher than 
tlehr d r®''‘ ’'■I'Xn ■' “ “ ‘te reason for this 

uietetic deficiency Tfip some sub-chmcal infection or 

a so certainly not lower than that^oHh’o indigenous inhabitant is 

n mat of the European standards (mde infra) 


The term ’tromeal oT,"'”,?' 

commonly aSKrnM®” s‘“d.ed and m .cieot’.fi ‘i “i’ ”! 

tropical neurSthMS P^y«>cal conditions ni* F? regarding the most 

neurasthenia most frequentlv^,.^^ environment in Tvhich 

^ occurs has been collected 


into general 
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It 19 doubtful if it IS e^er due to the direct effects of heat alone, though 
It IS probably most commonly encountered in hot damp monotonous climates 
in which there is little seasonal variation Again, climate is certainly not 
the most impoi^nt factor, nor are the conditions with which it is associated 
found onlj in the tropics though most of them are probably more frequently 
encounters in a tropical tlian in a temperate climate, a circumstance which 
proMdes the only justification for the term tropical neurasthenia 

The ictiological factors can be grouped under the following heads and 
if the author were compelled to a«9ign the degrees of importance to these 
factors he would gne the percentages as indicated below — 


(o) Phjtieal— di#e*«e or fatigue 50 per cent 

(b) Ileredity 20 

(e) Social and enviranmcntal conditions 15 „ 

(d) Mental ftram— overwork and over responsibility 5 , 

(e) Alcoholism and drug addiction 5 „ 

(/) Climate per »c 5 „ 


(rt) Physical — Under this heading bowel conditions undoubtedly head 
the list The commonest history is one of repeated attacks of djsentery, 
followed by a condition of chronic diarrhtca with mild abdominal pain and 
discomfort The patient may have a chronic aroabic infection but quite 
often he has not 


His attention becomes centred on his bowels and his diet, in his over- 
anxietv to rectify the bowel di«order, he often remains on a low fluid diet 
for long periods and this leads to specific malnutrition of the bowel wall, 
stasis, fermentation and dilatation a condition of dysfunction of the small 
intestine, which ma^ or may not be associated with ulceration of the 
large gut, and ansmia 

Unsuitable, indi^erent and monotonous food served m depressing 
surroundings that is liable to be the lot of the isolated bachelor will often 
result in loss of intcrc<t in food and the necessity to stimulate this by 
alcohol, this sequence again will lead to a state of undernourishment 

Debilitating febrile conditions such as malaria, also predispose to 
neurasthenia, especially when frequent relapses occur, and both den^e 
and sandfly fe^cr are particularly liable to lead to a state of depression 
and melancholia, which is sometimes so extreme that it may end in suicide 
Finally, overdosage with certain drugs especially quinine and emetine, in 
the former case usually self prescribed may be important factors in pro- 
ducing the condition emetine is probably the most valuable drug after 
the Cinchona ai'feafoicfe, in tropica/ practice, hot it ts esetsta^y the aseet 
abused 

A phase that follows a run of ill-health is the patient’s fear of bemg 
ill again and this may be accompanied by worry that he is not doing his 
work and earning his pay, or, more ^otistically, that he will lose his 
appointment This phase is usually much more highly de\ eloped in the 
married man with children 

Fatigue may result from physical overwork, or the mistaken idea that 
exercise is the cure for all ills 


(b) The influence of heredity will not be avoided by sending the 
patient abroad, as the heads of families— ill advisedly encouraged by 
their family doctors — sometimes appear to think, or perhaps only nope 
This expedient often presents an easy way of gettmg rid of a ^own-up 
' problem child ’ Or, the weaker type of man iop^ to escape from the 
B^d, bustle, and competition ©f Ufe m the west by coming out to the 
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tropics, uhere, however, he finds that other qualities, which also quite 
frequently he lacks, are necessary, and again he has to face the fact that 
he 13 a failure * 

'^>’0 pass recniila tor the tropics should pay particular 
attention to this aspect of their examination 

‘i'recUy from school or collcge-this 
hSSiS * sojourners and educated natives of the country — and finds 

with onlv hiR Bcrvo f fr™ rn uncomfortable and depressing surroundings, 
runmarricH he Jo? ‘ho “"tiordinate staff to talk to Further, if he 
wiHi a locaf !'T o‘orvation, or if he cohabits 

httIe?rude LrS rcl,Tr.““^^^^^ “/ ‘ho I"™ classes, though he may get a 
from a sense of companionship and may suffer 

On the whole thereforp Tk introspective and unsociable 

their°iUn«ef\"d''tot of''Lr,IS'’'';'^ married and has children, he has 
Finally, unhappy ^ as his own 

cither or m boSf partners^ common cause of neurasthenia in 

Ho^ve^er, m”the ^t^Ss*^ voun?^n3 neurasthenia in any climate 

often suddenly thrust into ‘^experienced sojourners are more 

Bpecial danger^ for wLS th?J considerable responsibility, or of 

sometimes too much for them^ ^ really fitted, and the experience is 

stage in a vicious arclefS^nei^asTS^ ^ manifestation, or rather a 
individual seeks, m alcohol sol^J^^n l 1 The unstable 

matrimonial, or other troubles ot atmulSmn f physical, 
terfuge may work for a time but PvSfn * ? exhaustion, this sub- 
in a neurasthenic condition ’ cntually it fails, and leaves the victim 

as a cause of neurasthenm Bojourners, but cannot be excluded 

except m very ertreineTondd'wns if”v 

In women —The cansoa r ’ ^ ‘atcrfering with rest at night 

and women In the latter ®'’® “^turally different m men 

aSSm^ regarding the health of childi^* important part, 

?n P‘‘o®ment factors, and^S IaT ^^P^ratJons from children are 
neuroses are probably more common 

^ as faclora ASioh ,!^ “'““s and borcJoin 

Bmokinc ’ ^ ‘’a excluded and is tif lees common amongst 

”““2 ' '“me extent replaced by ‘ chain 

oymptomj — Thes l 

lees' ^bdir*,'' Wiethe “ 

e3?^h^’n„,S.‘^ ““""‘tete Md “‘'“'''SJ' Headaches, deep- 

portant matter as to whether to indecision — even m 


nse a spoon or a fork — loss of 


i* mbf>M Ti /. 

vainly 

nvironment for tbeir mal-edjustrd 
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emotional stabihtj, hypochondriasis, and acute depression— even to the 
ei^at of co^itting or attempting suicide— are some of the common 
sj-mptoms Frequently there will be tachycardia, a subnormal or an 
unstabJo temperature (te one permanently raised about a degree aboie 
normal m the hot seasons) , a blood pressure on the low side, and sweating 
of the palms Reflexes maj be exa^erated “ 


Treatment — There 13 no specific line of treatment, and perhaps more 
than in any other condition is the doctor-patient relationship of the utmost 
importance It is essential that the patient should have complete confidence 
in and respect for the doctor, and for this reason if the doctor is already on 
too familiar terms » ith his patient, he should consider the advisability of 
sending him, or her to some other doctor, with very full confidential notes 
and po'j'sibl} even recommendations as to the Ime of treatment 


A sympathetic appreciation of all the patient’s symptoms 13 essential 
but care should be t^en not to bo too mystenovs about these, or be may 
suspect that he is suffering from some serious condition which is being 
hidden from him 


HjTVjchondnasis often merges into neurasthenia and it is sometimes 
3 good plan to send a patient to some medical institution for a 'thorough 
investigation ’ This will have a double effect, some unsuspected under- 
lymg cau«e, eg a protozoal or helminthic infection, gastric dysfunction or 
^ll-bladdcr infection, nasal amuses, tonsils or teeth infection, an error 
of refraction, or even some easily corrected blood dyscrasia, may be found, 
or, if nothing is di<>covercd as a result of various investigations, the 
patient's confidence m bis own health mar be restored Naturally, when- 
ever possible, these mvcstigations should be carried out by the doctor 
himself, capital should be made out of any discovery however trivial and 
very thorough treatment given in the case of any important findmg 


The insomnia should be tackled first by investigating the environmental 
conditions associated with it, to see if any improvement can be effected 
Light, noise, and other disturbing factors should be excluded to the 
maximum extent possible Air-conditioning should be considered, even 
if it imposes an economic strain on the patient (vide supra) The patient’s 
habits should then be enquired into and adjusted, his evening meal should 
be taken before 7-30 pjn, if he is going to bed at 10-30 0 clock. It is a mis- 
take to think that going to bed later will help him to sleep, as exhaustion 
prevents rather than aids sleep A hot bath immediately before gomg to bed 
will help some people Before putting out his light, he should take a warm 
drink, alcoholic (hot * toddy made witA whiskey, fenron amf sogarf 
alcoholic (milk, or some milk preparation) according to the patient s habits 


Drugs will usually be necessarj and should be given m such a form 
that the dose cannot be gauged accurately by the pat«ent. that is, either m 
mixture or in cachet form A large and effective dose should be g‘ven at 
first and, when the habit of sleeping is acquired, the dose can be reduced 
R Chloml hydratis .. sr xr Spmto ammonu aromat.ci ^ 

Potassu bromidi 1 Syrupi aurantii 

I3rb“m“ r*” .dS. 

To be token at bedtime, with a doae pul ready to be token 2 to 3 hours 

later if necessary ,, , t i tu 

trr u ftnd naraldehyde oil are alternatives Later, the 

eh.0tofT;Sm'th^ ptS’r ^ 

and this sleeping draught contmued for some time. 
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If no cause for the headache can be found. APC Dowder fasnirm ct x 

torStV” S or Sa^n 2ulTbe?,ed 

br^ed ”*“■ ‘'™8« ®«oh os phcnobarbitone may have to 

IS under control and^ indicated at 6rst, later, when the insomnia 

dition, tome mntmes should ™ 7 Jb“ f®' 

nuxtures.es metatae, are useful .^X olecZ 

for a neurafth °mc °but° ^ oo(der climate is the obvious treatment 

attempt has be® made to 0“* ‘'o ^sorted to until some 

causes If the natient iq « oa °** counteract the underlying cause, or 
certainly brsLt home bT 71 ?"^ should 

station, or a short sea trin ^ OJ" two m a suitable hill 

children, as the case is mav ^ f husband and or 

a place where the patient will find'^KmlAK?*' be taken to choose 

no help to a neurasthenic wifh ® amusement and exercise, it is 

hill station to spend his timfin^tKub b?r *“ to a 

,T. Tropical Liver 

toopics IhaTin tUp™ate condition probably commoner m the 

tonus '• Climates, that 13 not easy to define m medical 

wttri toad to a condition of 

the^’emS "“S'stion, £ well ■’“t toter becomes 

importance because w tooublesome minor malady, 
abscess “C'ause it predisposes to hepatosis and liver 

than climate that lead to 
sitic Sfe‘'i^ high-fat diet, heavy wines V' ““ unsuitable, high- 

a luamly malaria and alcoholic excesses, and para- 

thc >u wmenVbut thisTe ^“=>1 of exorcise 13 also 

Certam^n °^the physician, or the allowed to dominate 

b'™ ? P™t early niomig exSeSe w?li “ '“hie to do Up to a 
i^iscrehoTw Purticularly those caused'u^^'^^*^ ill-effects produced 
SSani'’"‘ “ “rtuin stage to ™omic and alcoholic 

exaggerate the symptoms ^ expedient will fail, and will, m fact, 

““*VaSilS3£r ^ 

B n parasitic infections are very important 
inenness, ’ “te l,e,n..u. e. , 

B^n, 


The mam symptoms a i, ° P^*^sitic infections are very important 

Wow1hMi& '“'*'to? '■‘tofe'’S’'sleeim^ '“ss of appetite, 

and possibly T^'ie is usually eome^mrf “ feeling of weight 
skin, and sometimli ®"^^'Sement a general 

PxuphyhxtT J 

and an occa- 

mommg is a habit tlis? morning The rptnn’*^*^’^!’°i”'^to m a glass of 
■a 'exy liahleTo lead " '“>■ “ady aimred^toj ““S of salts in the 
"ad to constipatioi: "Suited and is not a good one. as it 
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Xreatment should fir®t be djrwted at the elimination of any para> 
sitic infection As a general measure, after the diet has been adjusted, 
dnided do^es of calomel should be given at night, gr i eiery half hour up 
to SIX do'ies, followed bv salts in the morning, and then for a week a nightly 
pill — 

R Pilulae hydrarg>*n gr iv 

Exlracti aloca gr n 

Extract! hjoaejanu ficcati gr i 

Empincallj, a course of three daily injections of emetine gr i is remark- 
ablj cffccti\ e in this condition, but the patient should be confined to bed 
or to his hou®e during these three days, and he must be particularly warned 
against taking exercise for a day or so afterwards Kmetme is a very 
valuable alkaloid, but it is a very dangerous drug when it is abused 

Some workers believe that the improiement in the Ii\er condition after 
emetine administration is diagnostic of amccbic hepatitis The writer is 
not altogctlier satisfied that the action of emetine is entirelj specific How- 
ever, when this early improvement is striking it is perhaps safer to con- 
tinue the emetine injections for another three days 
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EPIDEMIOLOGY' 

Epidemiology means literally the science of epidemics or it can be 
rcmrdmn'he “Uett'im aod the study of observed facta 

regarding the behaviour of disease in relation to man In the case of 
bwQ observed and the data regarding them 
collected from the time of the historian Herodotus and probably earlier 
and today are still being accumulated j ctjiucx 


Figure 4 Diatnbuhon of malana Usroughout the world 



Much of these data were coIJecled in total ignorance of the cau®e of 
the disease and how it was transmitted from man to man, it was, however, 
the careful study of these accumulated facts that led, after journe>s along 
many false trails, to the diseovcrj' of the true a;tiology of malaria, and, 
conversely, it is our knowledge of this ffitiology that has allowed us to 
explain many of the observed facts in its epidemiology, the reasons for 
which were hitherto obscure It is therefore logical first to summarize the 
epioVmioi’ogicai’ okta, tien to gfatte wflat ra Amrwn aduottf CiYe «ihinbgy} amf 
finally to attempt to correlate the two and explain, as far as our present 
knowledge goes, W'hat are the factors that control the incidence of malaria 

The data that ha%e been accumulated can be arranged under a 
number of headings — 

Geographical distribution — This is world-wide, malana occurs in the 
tropical, Eub-tropicai and temperate zones, though its incidence is higher m 
the former two In these two zones malana occurs throughout the whole 
populated terrain, with a few exceptions, these are that it does not occur 
at altitudes over 9,000 feet— in India 7,000 feet is the highest point at 
which it has been reported (the mcideaice at high altitudes is probably a 
matter of temperature)— and that certam islands m the Pacific, e g Tahiti, 
Samoa, Ftii, Hawaii, are still free from the disease, the word 'till is 
used deliberately, because at one time other islands. Reunion, Mauritius, 
and until quite recently Barbados were reported to be free from malaria 
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Each of the malarial fevers caused by the four different anpeips nf 
parasite (ui) has a different distnbution The widest is benien tertian 
from 60;N to 40-S-; quartS hS a pa®rchy'd£ 
® malignant tertian is essentially a malaria 

c™teyrd *”'= -“‘herm, o^/ d“ not 

coun^'orthe^Tobe T'T =''''y “Irabited 

Canad^ and thl SrthS Sd 

New Zealand, Cape Colmv an^i Pata^^’ oxcept for Queensland, 

always been nractirallv t ^“^fSonia in South America are and have 

BritamanTceXrEXnt«S“»t n^^^^ ““."y 

disappeared Broadly aneaUntr ^ tt prevalent but has now almost 

people of any count^ mVcreelv wlth°tb amongst the 

from the equator, although there are mLroL^latl^TuXd 
The d,str.butmn m India and Burma ,s shown m figure 6 



, Local dutribution _ 1^, 

pracUcaliy frj^^?^'!!”’''ein, thm'aro*o&iot?al''*’ *“rge area where 

•Pe atr, SSiSiMtoV ‘‘T”' °' P”*'”' 

ued land as far south aa 40 . 
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18 rare, there are localities which are intensely infected, e^en m a small 
or village, there are often considerable differences m the malaria in 
different parts and one can go farther and say that, m a single building, 
it may be found that those who live on the ground or lower floors are 
subject to malaria, whereas on the top floors the residents may be compara- 
tively free It is thus essential, when studying malaria in any locality, to 
note carefully where the people live who are most subject to the disease 
Observations of this kind were made in the earliest historical times 
Herodotus {6th century B C ) referred to the dangers to health of build- 
ing cities near marshy country, and described how the Egyptians lived in 
houses built on high poles in order to avoid the damp air, that arises from 
the ground, and bitmg insects In total ignorance of the cause of malaria, 
these precautions were observed by the wise rulers of those days, with all 
the formulated knowledge that we have at our disposal today, there are 
still numerous examples of how those in authority persist m placing camps 
and coolie lines starting settlements, and even founding large cities in 
malarious countries without first consulting the malanologist, whose know- 
ledge IS ba«ed not only on the accumulated epidemiological data of some 
thousands of years, but on the fuller understanding of the genesis of malaria 
that the discoveries of the last half century have provided 

Seasonal tnadente and variation from year ro year — There are few 
places in which malaria occurs with equal intensity throughout the year 
Such variations are found even near the equator where, though there is 
little seasonal change in the temperature, other factors come into operation 
On the whole, however, the seasonal variation m malaria is le«s marked 
the nearer one is to the equator The seasonal incidence also depends to 
some ertent on the malaria species that is prevalent, and where more than 
one species is to be found m one place, which is usually the case, the 
malaria may be caused mainly by one species at one time of tbe year and 
another at another time (see figure 6) Malignant tertian malaria is often 
called mstivo-autumnal, for in many 
European countries it only occurs 
m the summer and autumn, and in 
all countries where there is a 
distinct cold season the incidence 
of malignant tertian drops almost 
to zero during this season 

Each country and even each 
distnct has its own seasonal 
xM.U.r.v9J ewve, ab most places, 
this will show only minor variations 
from year to year, in its general 
shape, even though the variations 
in the height of the curve may be 
considerable 

It IS usual to consider malaria 
as endemic or epidemic, but, even 
m those localities m which it is 
endemic, the incidence of the 
disease is subject to periodical ex- 
acerbations Id tbe epidemic 
regions, the epidemic does not take 
the form of an introduction 
malana into a place where it did 



FiguK 6 In June 80 per cent of the 
aialam u benign tertian m October 
only 30 per cent of the »»liria is 
benign tertian (Northern India) 
(Acton H W 1910) 
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S IS the case with cholera, for exampli^but of a sudden 

m a miH f ‘ “P ™ »n area where it occurred 

before, but TO normally a disease of little public health 
c3ibonrthat“«®ff?'f‘ of the year, in auch an area, though the individual 
to V ar it^^th. ! ‘ "“t ™'y !^om year 

a stSe’of aff»™ f.v 3?“’; °* “ brings about 

constitutan ^ cf Sydenham’s epidemic 

constitution Epidemics tend to oeeiir in cycles of a definite number of 

These epidemics have been studied 
by the health authorities and it has 
been shown that it is often possible 
to foretell whether it will be a 
normal or bad year for malaria 
This information is very valuable 




s and White 1930 ) 
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F^re 8 Seasonal malaria curve i 
Assam Valley 
(Knowles and White 1930 ) 


because It ,eL (Knowles and White 1930) 
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after which it falls fairly reaches its peak in about November, 

particuUrT; mTSfgnTerimn^^^^^^^^^ has often been noticed, 
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number of .'aS 

Deiter, and if only one year, or 
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a Email number of years, are included, an attempt should be made bv 
careful local enquiry to ascertain if the year or years were ‘ normal ’ as 
lar as malaria ^as concerned 

Age and sex inadence— fndmduals of all ages are subject to malaria 
There ha\e been a number of instances of congenital infection reported, 
but this IS not a normal mode of transmission of the disease, it tvjII be 
referred to again later Children are particularly liable to infection, and 
m them it usually takes a serious form In a malana-infected community, 
children are important for two reasons, firstly, they react to malarial 
infection in a more standard manner than do adults, and the frequency of 
splenic enlargement m children is thus a valuable indication of the degree 
of malarial infection of a community, and, secondly, children constitute 
the mam reservoir of infection [vide infra) Both sexes are equally sus- 
ceptible to infection and there is seldom any difference in the sex incidences 
of the di'ca«!e 

The age composition of a community is thus an important factor m 
normal epidemiology If children form a large proportion of the population 
malaria will be more ditRcult to control 


Race and caste— Persons of all races seem to be equally susceptible 
to infection, provided the circumstances m which they live are the same, 
though there arc considerable individual variations in susceptibility The 
morbidity caused fay malaria does, however, vary considerably, and there 
are many instances m which the members of the indigenous races appear 
to be unaffected by the disease, whereas foreigners, of whatever race, 
become seriously ill when infected, one of the best examples of this is 
provided by black water fever, a malarial disease (wde infra) It has 
also frequently been observed that anv disturbance of the population, for 
example, the migration of a large number of persons into another country, 
may not only lead to a high incidence of malaria amongst the immigrants, 
but also to a great exacerbation of the disease amongst the indigenous 
inhabitants This is a recognited principle of herd immunity that is 
certainly applicable to malaria 

The racial composition of a population and more especially any 
changes that have taken place recently are therefore important facts to be 
noted 


Occupation habits jnd economic status —Numerous obsenations have 
been made under this heading back to the time of the Roman hi'tonans 
who pointed out that in certain malarious districts it was dangerous to 
walk out at night and loiter by the water’s edge The danger to soldiers 
carrying out night operations or standing guard at night, and to police on 
night duty has frequently been observed Again, the soldier, previously 
infected, who has to make long marches in trying circumstances is very 
bablc to suffer from malaria, either an imtial attack or a relapse Any 
severe physical strain or trauma, eg surgical or obstetric operations, 
z-T&y applications to the spleen, or sudden cold may precipitate an attack 
in an infected subject 

The economic factor is one of great importance in determining the 
development of immunity to malaria It has been shown frequently that 
when the economic condition of a r^l population m 
the malaria loses much of its moibid ^tentialities severe 

epidemics have often been correlated with an economic depression 
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The best example is the Roman Campagna which once harbouring a 
flourishing agricultural community was through misgovemmcnt allowed 
to degenerate at intervals into a deadly malarious swamp for nearly two 
thousand years but has now reacquired its former agricultural prosperity 
and malaria has almost disappeared* Other examples of how development 
and prosperity have banished malaria are the fen districts m England, the 
low countries in Holland and Germany Lower Egypt and in India the 
deltas of the Cauvery and the Godavari Conversely Corsica is often 
quoted as a country in which agricultural deterioration has led to a great 
increase of malaria and the Ceylon epidemic followed a period of economic 
depression 

It IS thus obviously important to collect full data under all the'c 
headings 


ETIOLOGY 

early theones regarding the cau«e of malaria were numerous 
unmaron^blv fo the earlier theories not 

wW ® the disease prevailed in low marehy country 

was cormeef^rn^ night Another theory 

aouedSrts bSi ^ suggested that the first Roman 

aSrS Thw **'® Prevalence of fever in Rome the partial 

K fevers accounted for by the reduction of other water 

Eer^om8^m*fened*^ta®thl.°^Mo^ ^me under suspicion very frequently and 
Egyptians o the u e of what we should call mosquito nets by the 

coni^erablj by itahar*"wor'SrPM^^h^ discovery was developed 

strated the different mec L «nS "^>0 demon 

This work was harnwred v.’® cJimeal pictures 

and the periection of a statnmff »c!lh^"®® a suitable stain for the parasites 
aided future investigations ® technique by Romanowky in 1891 considerably 

into the traMmi^io^*of*th?H**”* “P for the investigation 

to trace the germ of an Tdea t » dffficult 

and H G Wellses of Credit is due to the Jules Vemes 

It should be remembered maw fal^ excellent and also 

perspicacity to sort the trrain f^nm ^ ” however the man who has the 

enough to follow the right trail) anil cymes will say is lucky 

probably de«erves the moA oLlit^ usually gets and 

to the problem of the transmis^nn nt irl.i®'’ Mauson first turned his attention 
a disease was new but not entirely ^**®v '^i®® arthropod carrying 

gerted that dracontiasia was tSut^H IS' « 1869 Fedtschenko sug 

transmitted through the med urn of cyclops (an 

JMmM brS”ev^"“a“|oaVth«'T^[^^^ K 1>«" •>'"> 

same time it has been appreciated that * causes malaria whilst at the 

malnutrition m fact that there is a ncioiu arele^° poverty with its sequel 

i^opU the view that the *reartiTO**is cause malaria and 

^verty and malnutrition Thi^^view namely malaria caunng 

” supported by Coveil (private communi 

malanolocists quote much 

veT,^.eeptible to malaria which in him f«d British soldier W 

med ® regarding iDa!nutn»i**'^°^® j° counter 

.1 --Cop, »"bi 
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otservation sub^uenUy shown to be coirect) Ten years later bfanson 
discovered filanal embryos m the mosquito and from ^ time onwards he 
probabJy nursed the idea that mafana was also in some way connected with the 
18S3 King in Amenca pubhshed a paper containing a well reasoned 
Manson interested Ronald Ro's in 
t^ wbiect Md m 1897 workiM in Senn^bad Rosa discovered the pigmented 
boAa (ooo^) m the stomach wall of the dapple wmged (anopheles) mosquito 
previously fed on a patient suffering from mahna In the following year working 
m a mall laboratop' in the Presidency General Hospital m Calcutta he demon 
strated the tyde of Proleosoma, % parasite that infects sparrows and is w many 
wa^ comparable to the malarial parasite m man m culex mosquitoes Later 
in the lame year, Bignami Grasa and Bastianelli demonstrated the plasmodium 
cycle in anopheles and man Finally in 1900 Manson staged a human experiment 
in whieh infected mosquitoes were taken to England and m a malaria free locality 
allowed to feed on volunteers who subsequently developed malaria Subsequent 
work by thousands of mvestigators in neatly every country m the world has 
shown which species of mosquito cany malana and which do not 


The causal organism — This is a protozoal parasite of the class 
Sporozoa, the order Htemosporidia, and the genus Plasmodium There 
are four recognized* species of Plasmodium that infect man m nature, 
Plasmodium yafetparum that causes malignant tertian malaria, P malarus 
that causes quartan malaria P vivar that causes benign tertian and 
P ovale that causes a particularly mild form of malaria (The monkey 
malaria parasite, P knoulest, can be artificially established in man and 
causes transient malaria, but it is doubtful if this occurs in nature ) 


There are undoubtedly a large number of ‘ strains ’ of parasites of 
each species These strains whilst being morphologically identical exhibit 
certain charactensfcics which breed true to type In England, for example, 
where a number of different strains are maintained for therapeutic purposes, 
malaria mduced by infection with the Roumanian stram differs from that 
induced by infection with the Madagascar etram, and the Rome strain of 
malignant tertian is particularly resistant to treatment 

In one locality there are probably many etrams, this is mdicated by 
the fact that, m a very malarious place, it may be many years before the 
children acquire immunity to all the malarial strains in the locality 

The fife cycles of the four species of human pfasmodium are practi- 
cally the same 


There are two phases in the life of the malana parasite, an intra- 
corporeal phase in the intermediate host— man, and an extra-corporeal 
phase m the definitive host — the female mosquito, and two cycles, the 
asexual and the sexual These phases and cycles do not correspond with 
each other 


The forms of che malaria parasite that are found m man -—The ring 
form, which is seen in a RomanowsiQr.stamcd film as a pale blue di«c with 
a red chromatin dot at the edge lying within a red blood corpuscle, is at 
first very small but rapidly increases in size, becomes amceboid^ secret^ a 
dark pifOTCnt (hsraozoin), and eventually develops into a schizont which 
fills practically the whole red cell, the schizont has the same pale bke 
cytoplasm, ita chromatm is split up, and the hsmozom P>g“ent cofiecte 
into masses the fragments of chromatin which are more or Jess equal 
m^ize now tend to bSme arranged evenly throughout the cytoplasm and 


,.ty P m th, oin^ ^ Amend 

Went ton. ot melen. 
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the pigment tends to aggregate into one solid mass, the stage which is known 
releases into the circulation the 
‘ J J Elobnlar bodies consisting of pale blue 

oMhl chromatin nuclei the haimosoin pigment and the debris 

cmtains number of merozoites that the rosette 

f> a™ from ir/n 94 ’! f 8 to 12, in 

from 12 to Th ^ the number is more tariable 

SoEf “-1-“ 

pigment scattered slender vvith a large nucleus and the 

and shorter, and has a sma^I J^hereas the female is stouter 

It The P vivax tertian pigment distributed around 

globular, in the fotmer fi. ^ nalancR gametocytes are more or l«s 
ft takes the W Ta rod TifV" in the latter 

of the different species will be give! morphology 



Asexual c^cle 

1 Ring form 

2 Growing trophozoite 

3 Trcphozoite 

4 Schizoat 

rosette form 

6 Burst rosette 

7 Merozoites 


Tbe asexual cycle — Thi. ^ i - — owigc 

"i°hou™^rquartan ''°T “'rozoitc, and 

teier, the nnor ^SS."’"'''"'' Th™ fact “ '’“’i!" ‘'^mn and 

ngor corre.p„„* fae^ teemmes the periodicity of the 

“ng of the rosette This asexual 


Figure 9 

Sexual cvde 

1 Ring form 

2 Growing trophozoite 

3 Gametocytes ^ and ? 

4 Flagellate bodies and 

gam'‘toQrte ? 

‘ gimets 

- ^'^“‘“etenotehown) 

7 Spororoite»-in BaJ. 

▼ary gland 
B ®P®r’*o«tes 
» Eso^iythrocytic stage 


mosquitoes 
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cjcle leads to the multiphcatioa of the parasites witbia the host, but il 
It were the only form of development, there would be no chance of nVo- 
pagation of the species beyond this mdmdual host, for the particular 
parasitic brood would end its existence in this host, they might kill him 
or they might be destroyed by the cellular or humoral reactions of the 
hosts tissues, therefore, for the continuance of the parasite’s existence the 
sexual phaeo is necessary (see figure 9) 

On the other hand, the sexual parasite, the garaetocytes, have no 
future within the individual host in which they are formed, for they are 
capable of no further development Their future lies only m the mosquito, 
and if thej are not taken up by a suitable moa 3 uito, after living for about 
three weeks m the blood of their host, they die 


The sexual cycle — ^When a mosquito vector feeds on an infected man, 
it takes in a number of malaria parasites Any asexual forms will die, 
but the mature male and female gamelocytes continue to develop in the 
stomach of the mosquito, from the male gametocyte a number of flagellate 
bodies separate and eventually enter a female gametocyte which they 
fertilize, the fertilized gametocyte, or gamete, undergoes development and 
becomes an ookinete an elongated body with considerable powers of penetra- 
tion The ookmete penetrates the endothelial lining and Wies itself m the 
wall of the mo«quito’8 stomach, where it develops into an oocyst These 
oocysts can be seen ca«ily, under a dissecting microscope, as round 
glistening bodies m the wall of the dissected mosquito’s stomach, they are 
40 to 80^ in size They eventually burst, releasing a large number of 
sporozoites into the body cavity of the mosquito The sporozoites are 
motile bodies and find their way into every part of the body of the 
mo*quito, except the ovaries, but in the salivary glands they find a partic- 
ularly suitable medium for conlmuine their existence Once the 
sporozoites have reached the salivary glauM, whenever the mosquito takes 
a blood meal the sporozoites escape wuth the salivary material and enter 
the body of their new host 


The time taken m this phase in the wosqwto is variable, according 
to the conditions, the shortest time is probably about 8 daysj but under 
adver«e conditions, particularly in the cold when the mosquito is hibernat- 
ing, It may take many months The average time in moderately favourable 
circumstances is usually looked upon as about 12 days 


It tritt St sue t!W! JMt. » certain mmimum number of 

gamelocytes had to be present in the blood before the mrequilo would 
become infected, this number was placed at 12 by darling (IW 
work has shown that there are many other factors besides the numte of 
gamelocytes that determine infection of the mosquito, toese include yeciM 
and strain of plasmodium, and species and individual variability of 
mosquito, some individuals of recognised vector species being entirely 
refractory to infection 

Abihtv to transmit infection starts to ten 

mosquito first becomes infective and , 0 ,, Bovd cf 1936), 

to be inf^^tive (Boyd and Stra^ mala-ial pttient James’ (1Q2&), 
St'Se” r"pSS in mstaSm'ih mosquitoes kept at a low temperature 
remained infective for 92 days 

Development only takes place in the /euiole mosquito 
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spoJzoite wheTi’ttnTi'ri® *« exactly what happens to the 

eSmpIe remm in ^ “''e ’“a™, it does not, te 

Jays is not infective during the first eight 

thought that the narncifr observations made m birds it w 

host and therrmSS™ xc‘'C“lo-cndothelial cells of the 

malanap„asi?erpptrsi^thfSEal^ “““ "“'"5 

completes a number S?a.elmal^X?nX“ag1ln^^o"m"e^'7^^ 

cycle in the mosqS^The' Daraadm*^"t “'‘“ally there is no 

and leave it as Bporozoitcs mosquito as gametocytea 

number of sporo/mte ° are fo JXnS a%egy la'rge 

numbers of sporozoites formed from Sll « “’““aj certamly by weight of 

remains infective for a lone tim*. that the mosquito 

sporozoites, as Missiroh haf through multiplication of the 

mosquitoes have been known though under artificial conditions 

tasmittmg malaria for ovr90 diJr'?nv“^"^^^^^ and to be capable of 
when gametocytes are agam formp/ ♦!>.. u completed 

essential for this cycle to take tilftri,^*mi,^°^^ mosquito and man are 

cycle IS at least a month, thifis made , average period of the sczusl 

s?, 12 days' mSioS days’ development in 

SIX days from the time the infectioo'^^ Period m man, and, say another 
Wssssnee of gametoojde“‘ ?LS“ ‘ threshold ' to 

probably represent a low “veVi5 ^ “'““s'’ '>”* 

factoI’’rafiSng Acm'^ •“““""on of malaria and the 
The essentials are — 

The mahna parasite 
^ The mosquito vector 
C Man 

T> The links between B and C t 

^ along which the parasite tinv^g communication 

the mcidpn*^’°"/ “^uencingTll ^ese*fon malaria will not exist. 

S‘oblsi=£r ess'Snharwe‘\“^? 
which wT?ave rtff®l";‘*‘°g mcJden^® 

disease ^corded and which we etc, of malaria. 

^ the epidemiology of the 
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headmp ™'“nogenic factors are comemcntly grouped under these four 

proportion of the human 

race has been or is infected viith some species of malana parasite, it is 
very uniikeij that a community exists where the other three e'.sentials 
are present, and jet there are no malaria parasites, such a state of affairs 
18 conceivable (and has a parallel in another disease i e yellow fever) 
and, as long as no infected man or mosquito was introduced, the com ’ 
munity wouJa remain free from malana 


However, apart from these theoretical considerations the parasite 
factor is an important one, and malana m any locality will be influenced 
larply by the number and immunological variety of the strains of 
malana parasite present Further, it has been shown that other condi- 
tions remaining unchanged new strains of malaria para*ite introduced 
into a community by immigration of foreigners, importation of foreign 
labour, etc (vide supra), will cau^e a sharp nse m the incidence of malaria 
in that communitj 

Again, the proximity of the re«ervoir3 of malarial infection wjll be 
an important factor in determining the incidence m a locality 

The parasite has two phases and the factors that influence it will be 
different in each case 


In the moiquxto, it is affected by temperature, if this is not favourable 
the development of the malaria parasite will be arrested, though the 
mosouito may continue to flourish In certain sub-optimal conditions 
development onij takes place up to the oocyst stage A temperature of 
60°F and a humiditj of 63 per cent (to ensure longevity of the mosquito) 
are necessary for the development of P /eJetporum this explains the 
absence of malignant tertian malaria from cold countries, its autumn 
periodicity in temperate countries and in hot countries its ai«appearance 
during periods of v erj high temperature but low humidity 

Other possibilities that have hot yet been fully explored are the existence 
of other parasitic infections m the mosquito and the nature of its food, for 
mosquitoes take other fluids besides their blood meals 


In man, the parasite is mfluenced by the host s natural and acquired 
immimity (vide mjra) 

Another factor is the formation of gametocytes It has been suggested 
that this is a phenomenon of immunity but this is quite obviously not 
the case, for infants who enjoy the least immunity are the greatest 
gametocyte producers If therefore any correlation between garnetocyte 
formation and immunity exists it is a negative one 


For transmission to occur there must be garaetocy tes jn the peripheral 
blood, their presence, quantitatively coilsidered, is therefore an important 
factor m malariogenesis 

Fmally, the effects of therapy have to be considered under this head- 
ing, any drug that destroys gametocytes directly or indirectly is capable 
of influencing maJarjal endemicity 

B The mosquito vector -Not all mc^uitoes carry malana only 
certam snecies The delay in incnminating Uie mo'quito m the etiology of 
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In Europe 
India and Ceylon 

Palestine and Syria 
Iraq and Iran 
China 

Burma and Siam 
Malaya 

Egypt 

Africa 

Anstralaaia 

Amcnca 


species IS still incomnLo knowledge on the differentiation of 

A macuhpennts m Europe ’are frcni!’anH'“k^ homogeneous species, eg 
several heterogeneous siih.Rnw..t/ f?**®"* ^ shown to be made up of 
Three are at least 1 400 ^ methods of identification improve 

and even the '“2), 

mosquito vectors belong to number over fifty All the 

™L"LrI‘'“ 
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Aedea aggpu-) the locality « .®tray monT than a 

«d It murt be rememLred ^1?'* “nsqmjoes wdf flv ^ their food leg 

“ fly back to their hwl^” that for them to tnino ."'“v miles ‘down wind , 
malana infected ?4fhice TIw malana they do not have 
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e tnll occur at the egg be arrested for many 
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to the species Sinularlj , the length of life of the adult mosquito vanes 
considerably, m cold climates where it undergoes periods of hibernation, 
it will Ine up to nine months, but in the tropics where metabolism is speeded 

Culicme 


9 imv 


— — lb 





2b 


2a 





Figure 10 


Id 

2a 


2a 

4a 


Anophebne 

Eggs with float* ^ 
shows bow the> float 


Larva float* honion 
tally on the water *ur 


face 

Pupa breathing truro- 
pet* funnel-ehaped 

Imago body straight 


Culmne 

lb Eggs and float 

2b Larva hanging from 
water surface 

3b Pupa breathing trum 
peta long and narrow 
4b Imago huneh-backed 


up, Its average lile SiS mScUms, ret^paraiitcs 

mosquito IS subject to many amerae ^ 

and >™“>”““’’'e natural enemies^ extremely fertile its life is a precarious 
lirards on the wall, so, f^oug explaiM the relatively low sporozoite 

one, this 18 an important laetor^d^l j,, e ^.gUy 

mfection rate amongst mosquitoes caoE 
malarious locality 
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biological compet/tMn“Indnat™lmem!S ^ ‘™Pe™‘ure), Tegetahoa, 

reduced to a minimum, orThey'^mw be mosquitoes will be 

able and yet no mosquitoes of the veetor extremely favour- 
‘slands into which the i I “‘®*’ ® » “O^ain isolated 

and which are therefore free fro^tn^? ^®otora have never been introduced 

m? but into these mosauiloM w'“ “‘ber 

endemic (vide ,„pra) “““imtoea were introduced and malaria is now 

from Afr^ malaria, perhaps the beat recent ^ have caused a considerable 
^ 9“b.mJlpo“ %rL “™P'o « the mtroduetioa 

increase ®“"‘h Ameraa *he trans-Atlantic 

increase in malaria '®here it has caused a most disastrous 

these various factors, ort, 
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(Anonhdex vector species that malarial incidem 
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unpo^nt factore under this heading are the density and age 
the population, the previous malarial experience of the 
co^unity as a whole or of the different groups that compose a community, 
^ climatic conations under which they live, their economic status and 
general mode of life, and their general state of health and nutrition 

infect^^n natural and acquired immunity to malarial 


There 18 probably no such thing as complete natural immunity to all 
strains of the four plasmodial species that commonly infect man, although 
man does enjoy immunity from infection hi certain simian plasmodia, 
there is however incomplete immunity, for it is often difficult to infect a 
man with malaria and there are the many instances when the malaria has 
not developed for some years, until the host has been subjected to cold 
or some physical strain and his natural resistance thereby lowered 

There is as yet no agreement on the nature of acquired immunity 
There is little doubt that some, both cellular and humoral, immunity is 
acquired, and that it is a stram-specifie immunity and to a much less 
extent a general immunity for alt malana strains The other explanations 
for the comparative frcMom of certain people from malaria is that all 
those who did not enjoy some natural immunity were killed off in their 
mfancy, or that the apparent immunity is really a ‘ premunition that is 
to say, the individual is already mfected with malana so that his body 
defences are active and prevent super'infection, which, some might argue, 
constitutes immunity 


The effect of acquired immunity is well demonstrated m highly endemic 
localities, where infants and young children show the highest infection rate, 
often amountmg to 100 per cent, and suffer almost continuously from fever, 
the average number of parasites to their penpheral blood may amount to 
10,000 or more per emm Adults in the same localitj will also show a 
high infection rate, though short of 100 per cent but the average number 
of parasites will be far le«8, amounting to perhaps one-hundredth that in 
the infants, and they will only suffer from occasional febrile attacks 
Christophers (1025) has shown that, under these conditions, the 
infection rate, the parasite count and the frequency of the febrile attacks 
show a steady decline as the age advances 

There is however no doubt that this immunity is very labile and that 
when the general powers of resistance of the host are lowered for any 
reason, for example, fay famine and hardships, as well as by fatigue and 
cold Tnepiinned abov^ he IS far more suscyilible to malarial morbidity, even 
if not to malana infection 

Conversely, when they are raised by good food and comfortable living 
conditions, he will be much less liable to malanal morbidity and probablj 
to malana infection 


Thus immunity is important to the indiv idual, but ev en more important 
to the community, for the nse m immunity means a reduction m the circulat- 
mg parasites and therefore m the source of infection to others Conversely 
a bad general breakdown m immunity, from any cause, jead to a 
vicious circle of increased infection and increased 
disastrous epidemics that sometimes occur even m endemic areas are 
explamable in this way 

The presence of children in a commimily inll increase incidence both 
on acco^^f the heavy infecti™ that they auff^as a 1°'' 

immunity, and because they produce large numbers of gametocytes 
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to aU malTm “I o™-™n'one.-either non-immnne 

will be like addine fuel ^ local strams — into a malarious community 

mosquito S'eSiaVta'?fTbil“‘‘i?t”,“‘>"‘'''— Both man and the 
out The strcnSr the Imk ^1,“ ’’.t '"P‘ 
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movements of the population ’atr™® conditions of the population, and 
animal deviation (zTOphihsm)’ ““''“nents and prevailing wmds, and 
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almost the hufa durinc tho huts, mo'^qmtoes ^ill remain 

?£ncL thrhuman night to feed 

peonlc flri. "'Mission enormn^*^ under these conditions the 

S* ceb.c fi ‘"c m'?KX P" J'’® “‘''cr hand, if the 

fewer nlacpR though mo«quitoes ®"^ well-ventilatcd houses 

fa« Kfoafer theVy?JK . Tf "'Sht, they will ha^c 

in t!io«c circitm«r® out«ide, and (individii«n3?” °Vf *he house, have to 
wo'Quitocs there is considornM^ probably not return. 

h^in^takenl^lsSably 

■" 'Si'lp'liT ■' 

an important factor 

dcfiociH moRquito^ f? 0 rlf 'vas*Yha?*\h°“ subject ITie 

subject has bin cnnf« ^ ‘heir Imman hofj« V^*®a^*’°*’““ty of cattle 

fact ths, some cpcv.cs 'hralV^o^i^tS^r '™ 

potential sectors and yet are 
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\ ‘*oehon of the placenta of <i <f; i 
I'lanLhTJf'f'’'^ biooil T?^l V*'’’®'® (“> the mtervillous 

unInfPf^l^,’^7 and (6) (he bloorl ted cell« jnfected with 

uninfected feeta! rod orll. Diaumg vi,(K a^hTl a chononic villus containing 
nugnilication (DaV Ou,T. 1939)" X 
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ARTIFICIAL MEAVS BY WHICH MALARIA MAY BE TEANSMITTED 


““y ** explained by their roopbilic habits 
mosquito vector are anthropophilic whilst others are 


Str ctly speaking the word ‘soophilic’ should be applied only to 
species that feed on cattle cxc usively Anthropophilic is applied to species 
that are indifferent and will feed on either cattle or man but with a 
lading depee of preference for the former, these include the most im- 
portant vector species It is doubtful if there nre an> species that have 
a real preference for human blood, Covcll thinks that possibly A mmimus 
and A /luvtaiilis in Southern Jndia maj be placed m this categorj’ 


The precipitin test for the identihcatioo of blood meals in insects 
was u«^ed by the nriter and his co-workers (Lloyd, Napier and Smith) 
as long ago as 1925 in stud3nTig the part played by sandflies m the 
epidemiologj of kala-azar, but it >3 only during the last few years that 
the method has been used to any extent by malanologists, valuable 
information regarding the feeding habits of different species should be 
obtained from such studies 


(li) The local and personal factors are, position and hei^t of residence, 
personal habits and clothing and care m the u«e of artificial means oi 
protection 

Tho ancient Eg} ptians built their houses on tall poles, and the writer 
lived On tho fifth floor of a block of flats, both thereby avoided mosquitoes 
and malaria Whether a residence is near a mosquito breeding ground is 
obviously a matter of prime importance, and here again the direction of 
the prevailing wind is important The careful individual who keeps his 
hou«e mo»quito-proof, or uses eflicient mo«quito nets and protects himself 
and his family by suitable clothing or the use of repellents, will run less 
chance of contracting malaria than the earcle«s and nappv-go lucky one 


Congenital transmission —This does not occur normally, even when 
the mother has a heavy infection, sections have been cut showing the uterine 
blood grnu«es containing numerous parasites and the contiguous placental 
sinuses entirelv free Wien direct infection of the fretus does take place, 
it IS probably the result of some acciilcntal breach in the dividing membrane 
Stnckland and Baird (1939) recently reported six instances of infants seven 
days or Ie®s old showing parasites in their blood, m one instance they were 
found within 15 hours of birth These six cases had been encountered m 
the latter’s practice m a period of 2J years Many other individual 
instances have been reported 


Das Gupta (1939) howev er showed that, in a pregnant monkey infected 
with Plasmodium knoulesi, though the maternal circulation showed enor- 
mous numbers of plasmodia, the fcctal side of the placenta showed none 
(see Plate C) 


Artificial means by which malaria may be transmitted — Tlie deliberate 
induction of malarm is a method of Ireatacnt now recogniied as of value 
in certain mental and nervous dnsepcs, this js tnojvn as malaru th«w 
The methods adopted arc lo) the quasi natarahstic method allowing 
an infected mosquito to feed on the patient, (fo) a modification of this 

Smmit'Xr 'teeSS 'eT^ph^ “rhe^laLnaturahs”” mrthoS 
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MALARIA 


SfeTtof 'teMaSnll’ ™ ‘l ‘he transmission of a muted 

may o°c^ another means by which transmission 

practice is verv rrmeJoroM^ transmission occurring this way in tropical 
of avoiding th^danffer w fn ?i presente a serious problem One way 
medical hitory of the dono? mil SmS Possible A very careful 

will be sufficient t^o pretn^^lS 

by the agency^of countries la 

addict (Most, 1940) hypodermic syringe of the drug 

incidence are numerous'^and^^nm^ factors influencing malana 

izations The barest outline havfteenm gencral- 

of malanologv to fill m »!,« .i^*f i 7* 6i'en here and it is for the student 
SknJedg?°'" ^’'Porience ™r there ^aJrstflf mlnTbrntiS'es^w 

the subject o" prev1nt7o/Vm^^ 

considering an histonS*' emdemoEv*’/ ®^crcise, it might be worth 
explain it m terms of the fJetrs dS£ed'’abOTe^''’" attempting to 

t^pted in a malarious engineering scheme was at 

frequently the scheme had to Se aban^ne'd appeared, and 

react‘°”'’ ”* the e”!], ’> “rt of modem tersion of 

reactionaries by their devotee. ™ h .if” “P™ “ 

taX^'‘- o‘ ‘he .on^d'-^a^d &,%r"eSa;1^fTo— 

sS? - - — tetr c^SorW“sS 


Md‘thev'°i'i}? ^SomrKumre'‘„*“ ‘'™ ““"y P®* 

from tenet Will S non-malanous parfa 

own^ riiqtno^ ^ ®®‘^h Will brine with district A and others 


own riiqtrw “ ®®‘^h Will brine with ih ®xu ™ district A and others 

thSe « .ir *i ^Sainat ^hich they malaria strains of their 

Btrams aL Ik rwrmted ®"^°y immunitj and 

four mam immunity Wp their own malaria 

^ groups, let us consider each ** ^*^^^ raalariogenic fact6rs in 


rWthff P^'esent and conditions 

nypothetical case two sets of new strains 


XX Tk , '^«“»iuer each 

were fa%ourab7e''to’^ This i 

^'^''ibeen intr^^ced ^ 

“l«='<ly pooaent and the 

»>‘h Smd, oPgreeer. have in the 

natural drainage and Denmlm n streams, they interfere 

Pcnodic flooding, they dig holes m the 
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HALABIA. 


takes the TOW thTaSel 'T*'" 

para-ite adjustment In evidence of imperfect hod- 

low. carasitif*. infprs*,«».„ areas, immunity m the child is 


low, parasitic infections areas, immunity m the child is 

IS the rule In the well nouShL””! eetexierable splenic enlargement 
infections though common ar^irf,^ immunity is high, parasitic 

the ill-nourished adult of the spleen is small Finally, in 

low. and parasitic infectio^js Sptdo^3v®bv jnmmnity is again 
and incidentally red cell — u }t^ continuous parasite- 
endothelial tisaura, to that ai^^H. •’5'P<trtt°Pliied reticule- 

the clinical picture ^ enlargement and aniemia characteme 

larged^ dark anJetmees^ casM, the spleen is moderately en- 
when It IS cut and a dark red ® which is under pressure retracts 

moderately enlarged firm «nH /^^es out la less acute cases, it is 

cot contract m the same iTav capsule does 

stance can be scraped away from tha^if amount o/ black tarry sub- 
cases, the organ la markedly enlartrt^ surface In chronic 

evidence of past pen-splenitia <^apsule js thickened and shows 

pounds, but It 18 t£S ?ot ve^'dark Sd” T^h anything up to 10 
, M-« 03 copicany there T f 1 3 


Micro, CO ^ ^ - 

lymphoid and reti^lo-emiothehfll 5*™*^*^! ^^erplasia m which both 
mcreaee of the reticulo-endotheliai later, there is ar 

^ In an acute case thes^I!fn^^ ^pense of the malpighisi 
h®mozom DiffSAnf rcd-cell ane 

‘'nd pigment ve^^Sy**’^^' malaria, parasites 

whir^^lS” shoV gall-bladder is distended, and 

very €xce<witA k l>nt m certain cases m 

m?dJl” ® ^‘*tinct ycliowKh P blackwater fever) 

orcan brown of *iio result of hiemosiderin staining, 

Undpr^i ^ ^ marked pru«aian.blup mo ®P®®rfic hamozom pigment The 
debris nn*!i”'*u'^°l‘^°P® *1^® Kupffcr’fl ppHo^^ Potassium ferrocyanide 
arc denpnp A® canalicu^i arc rfiioi^'^ loaded with pigment and 

3 inainl) 



there is nn r present in fair h®mopoietic tissu 

pitns.l« m Iha°".li° ‘■’“t experienc 

®’tc c IS any particular aggregation ( 


In fntn! ^ particular aggregation ' 

and oceasiormllAiK®!”'^ sections, the nrtrn*^? hemorrhages m tl 

forminra SA^^ct^te areas wM be seen to be blocks 

The blockinr pf area around an "^''°Sha cells have prollfe^at^ 

the bIo»t,l arterioles 19 mitap^ ^ arteriole usually in the corte 

rr'ulting fronTminn*? m st^kinU? "^o-plijsical change i 

and - ji!.",", '^^PO'ttton »liich3 ”/ *be para«itifcd red cell 


then 



THE BUX)D 


The kidneys are congcotcd m acute ca«<^, but do not as a rule show 
any characteristic changes, there are hosie%er cases of acute and 
sub-acute nephritis of undoubted malanal origin, and the ranty of this 
complication suggests that it may be an allergic phenomenon due to 
sensitiration b> the foreign proteins from paraute and tissue destruction 
in a preiious attack The kidney changes m this sub-acute attack are of 
the glomerulo-tubular nephrotic type In blacksiater fever (ov) there 
are characteristic changes 

There may be blocking of the artenoles in other organs and tissues 
of the bodj, eg the pancreas and intestinal mucosa, these cause the 
protean localized manifestations of niahria, such as malanal dysenteiy 
and a condition simulating acute pancreatitis 

The degencratne changes attributed to the malanal ‘ toxin * that occur 
m manj organs are too indefinite to di«cuss in detail, it is very often 
doubtful if the changes noted are really due to the malaria or to some 
concomitant condition 

The blood —There is nearly always some aiunmia, the degree will 
depend on the duration of the attack and on other circumstances, 
but it is di'sproportionafc to the number of the red cells that ha\e actualh 
been destroyed by tnalana parasites, and in the acute infection there is 
evidence of depression of hxmopoiclic function of the bone marrow There 
IS additional indirect e%ndcnce for this, the deduction is made from the fact 
that before treatment is given, though there is aiurmia there js at first no 
n«e in the percentage of reticulocyte* but that about six to eight days after 
specific treatment has been instituted there is a sharp rise in reticulocytes 
(evidence of sudden active regeneration of red cells), suggesting that some 
deprc«sing influence has been lifted The«e studies have been made mostly 
in Great Britain and m primary induced malaria, we have not been able 
to confirm them in malaria in an endemic area On the other hand, wc 
have found that the bilirubmicmia is very frequently not as high as one 
would hav e expected had the an®raia been solely the result of red cell 
destruction that is to say, had it been a hsmolytic ansemia 
The anremia is usually normocylic 

There is a slight fall in leucocytes which starts ju't before the chnicaJ 
attack, the leucopenia is maintain^ throughout the attack, and sometimes 
for some days after the temperature has returned to normal there arc 
usually about 5 000 leucocytes per cram (see figure 11) The deficiency 
13 mainly m the granulocyte* and there is usually 
an actual a« well as s relative, jncrea*e m large • - 

mononuclear* In the absence of kala asar and 
certain rarer blood diseases a large mononuclear 
count of 15 per cent or over i« *aid to be diagnostic 
of pre-ent or pi't malaria 

The van den Bcrgh indirect reaction may be 
slightly increa'ed during an acute sltaek, but it 
not con«tantlj so 

The blood sugar i* reduced 
The erythrocyte sedimentation rate is much in- 
creased whiNt the infection per«i«ts 

(The specific finding* malaria parasite*, pig 
ment and Schuffner’s and ilaurer « dots are di*eu**ed 
under the heading of diagno*i« 1 



Figure 11 Mean 
leucocjteeountsfor 
tea patients with 
/olctpoTvm inalana 
(Kitehea 8 F, 1&41 > 
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UALABIA 


tratepn°d''"4.bS“SI Sto 

“d the chlorides and phosphates are oflen 

treqJJSlfa tece There « quit, 

quartan and malignant tertian onset, and m some cases of both 

■n the Wilers ex^rience mS .f the former, but 

of albumin and granular Li h^alTO Ste' tetter— a heavy cloud 

«retele tarS"ama“x.i?f'3?“ ’erge doses of qumme 

Wartrrmann of 30 grams a day, this seldom occuis 

Si™We«y given irmakria^’S^^ Kahn reactions are 

Kipper (1939) eyphilitio infection Kitchen 

“"'^,h<;th tests in 23, of 25 ‘est was positive in all 

itfally^quired malaria the wn»^.r "^ **^*^^ From his experience with 
K?ni',r ^eesermann reaction fTS.nLfl'""™'^®'* ‘''“t this so-called ‘ false- 
as hnt may persist for ^me ?ecurs m this disease, it is usually 

— , 1 ?®taut a finding as the exnencnc ’® however certamly not 

would suggest with induced malaria, quoted above. 


‘'™'^OMATOLOGY 

be predated* th (o protean that 

emulating acute «evenly from the pictures that ma 

•'ll '«opiS ».K''''iti, The ‘U eWommal wndron 

* 1>out reached a appear until th 

“Ot 100 million parasites ^ "“’'“1 level, this is usually gno 
A he vanatifin. ,» ai. 


incubation oerirt^t tu ' beJow 
raalana infcction^has iaehif ®yniptom3 

“The va” “ “'““"T S 

and q'^artan'Md '™ £16"^ "" species are 

was allowed’ in ^ ™Ppose that one snornrn malignant ter 

they will “ultiply uranteminSS? ‘•'e human host 


eontams 24 2. P"Pose), m “o>‘kely suppositions 

« bourn and « that the paS°‘ ‘®'‘™ “werage aa" 

quartan, with an al°° ®“'l'on mark wdl “re multiplied by 24 cvi 

72 bourn. It ,™il\'^“se of lo meroZL „ ’’““'W'*. *2 days, whereas 
parasites ^lanv^ ^4 days to reach rosette which matures ev( 
destrojed, and thei"'™™*” “t courec Vd®(®"‘''al figure of 100 milb 

•rlrl It 1. MSV .„ !!! “a qther facZf .;?ii *0 .«aeh a red cell and t 


•?t It 18 easy lA ri! “? ”‘l>er factom whfl “ i™?'' “ ^ed cell am 
of 32 mcroioitr** ^ ®olignant ® brake on reprodu 

wtth tl. low Sem?^''a'e^short'?;““nW'th its maximum prods 

'•SnLbat, ' ''““°"^T‘‘.s“”hk5y^r 

has /rtqucnth bcm ^ong delayed attack may be 

'“"•ade, .aore,?arKl,|r,'®- /he j^jl onset are not uueom 
®*>8ht sense of chilJmeM. if 



THE PERIODICITY OF THE MALARIAL ATTACK 
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temperature \\ ere taken alow pyrexia 99“F or«o would probably be found 
^ ca^es under clo^e observation, a daily, or a 48 hourly, nse up to 
W r IS the rule, these small rises m temperature correspond with the 
bursting of succcssu e crops of rosettes before the infection has quite reached 
the true clinical threshold 


The true onset is sudden , there are three «tageb m the attack — 

The ngor — ^There is a feeling of extreme coldness, the patient shiver* 
from head to foot, sometimes shaking the whole bed, the teeth chatter, 
he pulls ov er him«elf all the blankets he can reach but it makes no difference 
to his feeling of coldness, the skin feels dry and the condition known as 
goose-fle«h is common, the features become pinched and he has the blue 
appearance of a cold person All this time the temperature is rising and 
after about an hour the shivering gradually cease* and the patient pas«es 
into the next stage 

The hot stage — There la now a feeling of intense heat and the patient 
will throw off his blankets, the *kin is very hot and dry, the face is flushed, 
the pulse full and bounding, and respirations rapid, the temperature at 
this stage will he found to be anything up to 106®F , or even higher He 
complains of severe headache, a parched throat and extreme thirst, 
vomiting 13 common This stage usually lasts one to four hours, but it may 
be prolonged 

The sweating stage — The patient suddeniv bursts into a profuse 
perspiration, the sweat pours from him A feeling of great relief comes 
over the patient and all the symptoms of the previous stage disappear 
Tbo temperature falls and may be subnormal He now feels ‘washed 
out ’ and tired and will usually go to sleep "When be wakes up he feels 
perfectly well and is often prepared to get up and go about his ordinary 
dail> routine 

The whole attack occupies six to ten hours The rigor coincides 
with the bursting of the rosettes When a rosette bursts, there is a sudden 
release into the blood stream of not only the merosoites but of red-cell 
debris and probably certain products of malana parasite metabolism 
The rigor is an anaphylactic pnenomenon, sensitivity havmg been worked 
up by the bursting of the earlier crops of rosettes Manson-Bahr states 
that the attack visually occurs in the morning but this is not the ex- 
perience of the writer, it may occur at any tune 


The periodicity of the malarial 
attack — This is dependent on the plas- 
modiaf cycle, so that m tertian roa/ana 
it will occur every 48 hours and 
quartan ev ery 72 hours, in the ordmary 
way, but not infrequently two crops of 
parasites will be completmg their cycle 
‘ out of step that is to say, in tertian 
malana, the rosettes of one crop wiU 
burst on the even days of the month 
and the other crop on the odd days, ^ - — 

that the patient vnll have a rigor daily r,gure 12 BemgB tertian malana 
(Hippocrates’ quotidian malana), or, 
if themfection is quartan, on two days out of three 

In the initial attack of beni^ tertian 
onset may be with a typical ngor, but mneh more frequently there is a oaiiy 
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. ij ^ or ^ jthout rigor, then 

i I a typical ngor occurs, 

' ^ 11 I I subsequently the 

■ /111 I classical pcnodici^ 

®°’ A i. /i I \ A I I I observed In re* 

. ifu^ H-U f/l / lA III I lapses and subsequent 

-It - 1—1 I*' * ^ U/* ~ mwr po \ I [yA\ X - attacks the onset will 
' ' ' ' ' ' 'm 11 f ■ * I y , I y^ l usually be classical 
igure 13 Double quartan mfection with one ‘brood ' 

of the story, in an 

dividuals With a considerahlp . endemic area, in- 

will frequently not show the cla^jil against the local strains 

and irregular, or even absent but f response, the fever may be low 

damage, for example, causing he doing considerable 

quotidian periodicity is^ living m an endemic area, 

V ® of parasites dies out leavmi tertian, but not infrequently 
hour cycle '^‘^ving the other crop to continue its 48- 

seriM^* f P°^^PoS°for a**?onsM?”*w*” 

series of sixteen tm. ® ® considerable time Lowe fl934). in a 

weated cases of pure *•' ‘ ' 1 T i I i I | i , i i i 1 1 

hemgn tertian in fectmn «S I- I ' ' 

1“ partially .mS 1 ^ * 

ifea an endemic S} S f i 

fi"™.;:”;.: !--Cx. 4 A/ii.A-~ 

■bowed sLs - I , , 

™*' E^ve qmnioe' tl ^ o|ii lii I;. lntiilHjy 

Of lonSSSfd „ “ " (onrr-'^ 

™ '•oo°vor^"»Sii eSY*'‘™ '■'‘“P"''*- “ 



Fi^re 15 'r 

bemgiTtmm^SSEm o' ' 

(James Kicol anH cu relapses) 
•col aod Shnte, 1B36 ) 
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Benign tertian malana shovks a far greater tendency to relapse after 
treatment than malignant tertian Figure 15 ahosvs the times when relapses 
usuallj occur In benign tertian malana the late relapse, the peak of which 
occurs at about tlie 28th sveek, probably accounts for the spring rise in 
malarial incidence that has been reported in some countries uliere the 
temperature precludes tran*mt««ion at this time of year 

Other speafic clinical eharactenstics — It is bj no mean* always 
po««ible to distinguish between the four different malana infections 
clinically, except where quartan penodicitj is clear, but the different 
infections ha\e their special eharactenstics 

In malignant tertian the temperature chart much less frequently 
follows the classical form It is usually remittent and not intermittent, 
and quite often the temperature is maintained at 
17, ^ ,Tl ^ hours, only falling a few hours 

l‘ }’ before the next nse, a dicrotic notch m the chart is 
* A cry common (figures 16 and 17) All the 

•0^ 1 . symptoms are more likely to be se\ ere particularly 

\l/H^ the Aomiling, cerebral sMUptoms may develop early 

19? 1/ 'Ml and, though spontane- 

loj ' 1 . j- . ■ . w 7 . . 7-T. ■ j Tt] retni«»ions obn- 

,55 tir • riftrt if j|,f, j ously do occur (or 

9j ly ' the mortality would 

35 i 10 * be much higher than 

i » ■ » I 1 1 i I li A fc danger 

Fimre n M.lOTui '»!■ / hft 1/1 IW 1 of cerebral syroptonw 

terUiB malini show- (or j /Ul IVl / ^ A supervening precludes 

lag ftatamed n* ,oo / /ll|'\/ ] experiments in pa« 

desalt* trcitment f |l|| |/ j) tients Under observa- 

«■ “o-to a.eorta.n how 

tbu Becesstated three t iVt tvi tty nvi coon remission will 

tatnresous injections occur Belapses after 

-f sonl quinine Figure 17 Malignaol tertian adequate treatment 

4'~intnTenoiu malana showing tertian uqJ common but 

quinine pcnodiaty jjjgj opcyr 


FignrolB Malcpnant / h i/l I oi cerebral symptoms 

teruaa milani show- (or j W / ' A supervening precludes 
ing ftirtaioed rue loo / I ' I / I] experiments m pa> 

dwite treatment gj / | 1/ 1 tients Under observa- 

aw^^SSSa-r" «■ 4; - Hf- ^ t,oo to a.torta.o how 

this Becesstat^ three I t^t iVt tvi riv nvi coon remission will 
tstnresous injections occur Belapses after 

-f soml quinine Figure 17 MaligoADl tertian adequate treatment 

4'~intnTenoua malana ahowiog tertian uqJ common but 

qumine pcnodiaty jjjgj opcyr 

are likclv to be a* serious as the initial attack 

Figure 18 shows that, if a relap'e is going to occur, it will usually 
occur within the first few weeks 

Onartan malaria is usually no more severe^ than 

benign tertian, splenic enlargement w less marked but j' j ' ' i*' ' " ' 
nephritis is ssid to be much more common, in some places » ■ 

It has been reported m 40 per cent of the casra, the ■ 
albumin in the unne showing an increase with each I ■ 
attack > I 

Malaria due to Plasmodium ovaU “ ™'? l-jik 

eho«8 a marked tendency to early apontflneous re- 
mission, and responds rapidly to treatment L^^^BkU. 

In an euderme area whcr= ^ I°„' F.gareI8 Taneof 

parasite occurs mixed are seen it elapse of 63 cases 

Calcutta, where many cases of to nuMant ter 

sometimes takes us many weeks to 

be a pure '"ogd and only benign tertian parasite found, 

^h^bS^I^^:ted'mto“"otoer man, Zs purpees of matari. therapy. 




MAX.AB 1 A 

tertian predominating^ ^ tnixed ufection, with the dangerous malignant 

largS'dunnran “tack” nd mb^idra 

enlargement leads to hynertro^hv attacks, but this frequent 

successive attack The soleen^mnv”^ * ^ become larger at each 

febnle attacks of a primJrt dunng the first few 

provudes a valuable indication of tK re-mfections or relapses it 

been know-n to nipture the fever The epleS has 

sudden severe pain in the^bdom^n ® malanal attack, there is a 

area (see al^o Diagnosis) quite often not in the splenic 

ln/X"tllo'’w' Tcn1cmc“^^^^^ “‘“'k and congestion of tt. 

“ '«t that shouM be rMomiriiT “ “7'^ 

recognized to avoid confusion with amffibic 

lualaml^if^^i ^yrnptoms u ell^recomiz^ h sometimes actual pain 

■ualanal attacks reeoguized by patients subjected to frequent 

«kS'L'!fH”V'’°''“‘™*'«tMbc heMli/““’^ P'eoehoha, followed by 
ISiau ?n£f Pf actXra” y “‘“P An leterii tinge of the 

pronerh*n^^^ij" l rashes cnl/ hfllJf'M® severe malignant 

Pn^Perl} nursed, herpes labialis w ‘he patient ifnot 

P'fhnlis may reauh r ” 


. Acute neuhnlu may result fro"'"'!k°”’ 
tb« conditio ° ° '“'’•“cute glomeralarnenh tertian or a quartan 

condition responds rapidlj trnnm.?J^I‘" 'V“ compiroation, 
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>oi<b icfijsn or a qusrutu 

a common complicatioot 
gure Id) 

In infants the 
temperature will sel- 
dom run the usual 
course, it la nearly 
alwaya a high re- 
mittent or even con- 
tinuous fever, but 
shows great irreg- 
ularity Vomiting 
occurs early and w 
'frequent The spleen 
enlarges rapidly and 
usually the iivcr also 
Convulsions replace 
the rigor that oc- 
curs in an adult 
Very prompt vigorous 


" »<Thntif •'■•r iJronjpi vigoruut. 

t.uc to hyf<rn\re*i, , , treatment is necc*- 

ebiW will often coSc rounT' *n'ohcmcnt .. 

-^’hoor-’ ■’“* - 

* ronnslfy rraeh th* ^ ^bc mechaniamf 
placental circulation The 
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rhZrt affinity for the decidual blood vessels, 

ahol n S. surface of the placenta after parturition will 

ri^ .IF parasi cs in a eaae in which few were to be 

w “"X* , The decidual vessels are, how- 

f. 1 1 P t °.T *’'‘’*',1® malaria parasites, and the abortion 
13 more likely to be the result of some toxic elfeet Malarial subjects 
are more liable to the toxjpmias and to the severe macrocytic aniemia of 
pregnancy It is imperatne therefore that treatment should be under- 
taken immediately malaria is diagnosed in a pregnant i\oman 


SPECIAL CLINICAL TYPES OF MALARIA 
A Pernicious —This is usually associated with malignant tertian 
infection, but sometimes with quartan and even benign tertian The 
different forms that pernicious malana may take are almost unlimited, but 
Ihoee most frequently encountered can be grouped as follows — 

(0 Cerebral forms — (a) The heat centre may be affected, the 
temperature will run up to IIO'F , or higher, and death will be inevitable, 
(6) the onset of the attack may be with coma and delirium without a 
tynical rigor, or after a typical onset this condition may develop rapidly, 
(c) there may be epileptiform seisures due to miolvement of the cortex, or 
other localizing symptoms, such as aphasia, or (d) there may be psychic 
manifestations— mania, delusional insanity, or melancholia (such symptoms 
are sometimes i^rongly attributed to the treatment), which may precede the 
febnle symptoms 

The other symptoms associated with the cerebral type are a full bound- 
ing and rapid pulse, a dushed face, sighing respirations, and vomiting 
In these cases the differential diagnosis from beat stroke, apoplei^, 
epilepsy, diabetic coma, meningitis, alcoholism, and trauma may be diacult 


(«) Algid form*— There may be sudden col)ap«e with no other 
symptoms or this collapse may be associated with hsmorrhagic vomiting, 
with 8e^e^e choleraic diarrhoea, muscular cramps and suppression of urine, 
with dysenteric sjTnptoins — blood and mucus in the stools, or with other 
localizing abdominal symptoms suggesting, for example, h»morrhagic 
pancreatitis 

The characteristic symptoms la the algid form are collapse, a weak 
thready pulse, sometimes barely perceptible, a cold clammy skin, a weak 
voice, and slow shallow respirations The patient may recover fairly rapidly 
or may pass on into a ' typhoid state ’ for some days The localizing 
symptoms are due to the blockmg of the arterioles by malaria parasites m 
the particular locality, as occurs m the brain in the cerebral forms 


(ml Bihouj remittent fever— This is a form of severe mah^ant 
tertian malana that was distinguished clinically from the ordmary malarial 
attack m the days before the parasite was discovered I* 
common m these days, possibly because it is rwognized os a 
festation and treated ewlier The stteck starts as an ordma^ “oS,? 
tertian fever, but it is associated vnth very 

and jaundice appears on the second day of the fc ' , . t.j 
for a few davs and then subside with the attack It is distinguisnea iro 


steadily 
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M ^ckwater fever -[Tt. wdl be eons.dered separately ] 

cardiac and the Kncho^-pncumVnic *°Thev^ the above groups are the 
g Chronic 1 ^ self-explanatory 

probably*^riehtl^(S into disfavour with the 

defined There is, first the meaning is not clearly 

simply malaria that has been madm ,?^5 relapsing ,3 

relapse raL m Ev™ after a full cour=e 

may have to be repeated for two ihr^I^ tertian is high and the treatment 
It mil respond It is surDmm? i.^’ “‘"'e relapses, but eventuallj 
doctors, who after a smSe^S,,^"* ““"y Poople there are, includins 
years for want of adequate Leatoent *’ “ themselves to suffer for 

s'hort"°TS^” '’'‘op'SirouchourthH.t r*"” '"’’focted to repeattd 

npnnrl Smup should really be snt a which are not necessanly 
S S onample, Sere *’'°so that are infected 

and + 1 ,® Perennially Thw buk'^ ’S definitely seasonal, and those 
satlSS rcactions^of thf been sufEciently studied 

In “ome ',“,,‘''''■''““1 to these repeated mfeetioa. 
little disnl^i r®^ ®^^®P0i'0l' It IS be found in the 

are resiS f?'’ “'ey may have shvMl® *“ '’'T 

may be shvM™ 'hildhMd reaefaL! f enlarged spleens, wbici 
othL ®'“mio (thourt Mt In 1 infection, aid they 

Smic ■'“'“die Ske observation) 'There are 

are altogether “'6®d spleens, are verv'Ioh debilitated, aod 

patiente^will ^““0 to the coinSnS'^^®''* *p “ther mfeetions, and 

society oompletely and“S her’' ’ treatment, theie 

“**“ ‘’aoome really useful membere o( 

«^y comSi5°'*'‘'’“’®*“aan'do'ftm’a“' t”'*!''''® '^*'6 patient ha! 

iver but i/anv 0 “,.“."? some iaMdrS''h!®’J’®.'® aniemic, has an 


earthy ?oS.v «dema and often ■ rarhexia The patient ha! 

'everLtTl?“ and “«en soSe CSioT^®' hf is very anasmic, has an 
of this, and hp usually too ill ™ay not have low 

end his miserabiJYf to bowel 

not bemrdue to ig a infections which eventually 

bilharziaais but ti,*”® to other 4° ‘^^^rniss this condition as 

undoubtedly ven!^n« sequel, as perhaos kala-azar or 

not often presem m many endpnf^^'^ called, to malana is 

treatment ^ ^ patient does ^reas, though parasites a« 

i.,n, , respond well to anti malaria 

'•hat determi 

the m"tOT'i''opm“”'*.m differ* tlllum malaria infection u 

tri^ show paraaifoB*®^ '’®ry wnDortunt r ® definitely known, but ja 

hched in ehiFdhood* euffm^' ^"'PheS^Md*”?? ’ meat-eating African 

ryot on a 1 cry cm, h f ’’“y httle from “mio immunity is cslab 

the different SaScA? "ith a low p?oTem V 

cachexia chronic malarial mi.,h n witamm content ehows al 

C L«,„, “'°''"di‘yiiptotheBtageofiiiaIanaI 

*S sometimes importaat 

no^t'unil*'®® been mfSl'n Foperly^n^® 


but it can only It sometimes importai 

*hcrc he has been mfrif Properly^n^a commoner than we imaM' 
not uncommon m ^ni person who lea\es the plac 

«ubjected to the ri^S^®-f®^rnrng home fror^f)!‘‘''V‘'^‘'®® country It i 
^ of an English win£“ it® ‘ropics when they ar 
r» other physical strains, 



DIAGNOSIS 


ag surgical and obstetric operations, ^il! often bring out a latent infection 
in any individual who has no knowle^e of a previous attack In such 
cases the parasites are «o scanty, and are possibly hiding in the tissupo 
of «ome internal organ, that a previous blood examination would not reveal 
their presence w ere a blood examination made, and it is therefore advisable 
to give a course of cinchona as a routine measure before the confinement of 
or a surgical operation on anj one coming from a highly malarious area ’ 


DIAGNOSIS 

Tile diagnosis should be considered under five headings — the history 
the fever, the spleen, the blood film, and re«ponse to therapy ’ 

A The history —Before making a diagnosis of malaria one should 
be satisfied that the patient, at some time, even if not recently, has been 
in a malarious countrj Latent malaria will seldom, if ever, make its 
fir'll appearance more than a jear after mfection, the last possible chance 
that the patient had of being infected should be carefully ascertained 
Other possibilities of infection, from a blood transfusion and from an un- 
stenlized hypodermic needle, eg the communal needle of the drug addict, 
should not be forgotten On the other hand, it is dangerous to assume that 
just because a person has been in the tropics, be u certain to be ‘nddled 
with malaria ’, there are many who like the writer, have lived for 25 j ears 
in fho tropics without having a single attack of malana 

A history of a previous attack is also suggestive, but here ogam it is 
neces«arj to be cautious, becsu«c to the layman m the tropics fever is 
s> nonj mous with malaria and the patient should be questioned as to w hether 
a diagnosis was made on a blood examination, whether the typical rigor 
and malarial pcnodicitj were exhibited and whether there was response 
to cinchona (or mepaenne) Undue weight should not be given to the 
answ er to the la«t question 


B The fever — The ela«sical fever charts of tertian and quartan 
malana are pathognomonic, but one does not except under very rare circum 
stances ^ee such a chart for if the patient is intelligent enough to take 
his temperature, he is usually intelligent enough to make his own diagnosis 
and institute treatment, however, a dear historj of rigors on alternate days 
or every 72 hours is often obtainable from the le's sophisticated patient 
and is verj helpful The writer has seen colourable imitations of malarial 
periodicity in non-malarial “iubjccts, but this periodicity is only accidental 
and IS not usually maintained for any length of time 

On fhe other hand malana rirosA/ ikA. 'ut yasA, Wtwjst tb/t 

temperature chart does not conform to any of the classical typea and ngors 
are absent, the chart ma> take almost any form m uncomplicated malana, 
and malaria may be complicating any other disease 


C The spleen There are many other diseases m the tropics that 

are accompanied by splenic enlargemrat It is more important to know if the 
snleen is enlarcms than to observe that it is enlarged Rapid enlargement, 
and the inereese and recession daring the febr^ attack and intcmission 
respectively, are the most suggestive totiites The spleen is slight]; tendw 
and firm this is to be compared to the very soft spleen of typhoid to 
Xonirmalana, as the spleL enlarges rt "ha™ 

assumes a wood like bardne's, as a result of the fibrotic changes that have 
taken place, m these stages it is not tender 
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contortioM **‘® apparently pamM 

D The tartbooks are not to be recommended 

mportant proradnre m^thT^a'gS'ot malana^' ™‘ 

make the finding of'para^ea^vM^If*!?^ anti-malarial drug will 

taken (but not nece ‘hat the blood should be 

Whilst at'amined) before any such drug is given 

film, It should'*brreTOmbeS°Sa(“‘‘ P'’^‘P™“S the taking of the blood 
parasdes mil be moT“uS^Sim Jb “"ar a rigor, though the 

and therefore very email rinea majority will be very young, 

trophozoites of some hours iS *^flf ®asy to find as the larger 
t£“?“ 7 ‘“t® ’ mathod is iKefuI ,« ‘bis principle that the so-called 
but parasites and they 'a aome mortality amongst 

no develop unhamnercrl ann^i!*PP“' tbe internal organs 

ctual multiplication takes i^ace ) more conspicuous, though 

blood ean be ex- 

investifffl'hn”'®'^ u® ^ ^^fineraent that is cultural methods 

' cultuM^* earned out and J^^dertaking when any special 

pamsifes secepSd i but a 

cedure ® ™®thod that oha m of the absence of 

’ not be described ^re recommend as a routine pro- 


apecies Say ‘bough they are JSSSf *” ‘b® xed cells cannot be 

such as size 1 Uncertain, and thS?nl malaria parasites their 

fio readily Pop Sebuffners and 

'tkl 'P^SeV5he^®i“^ buTr"'!??!'. lid 


DI known concentration*^'^^'^ «luanUtj of fow Pa” 

, A thin blood fii * umod-corpuscle su'pen'to 

SSS fe,rte. . ...laed end held f 

"nil TOhna S d ,t,„gu„|„j ,, j 

on llie other are romled 
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wotted out Bud &a the number of fowl corpuscle* 
per cmm is already known the number of malana parasites can be calcmted 


Finally, the pMng of adrenaline to cause a contraction of the spleen, 
so that parasitircd red cells in the spleen amuses are forced into the circula- 
tion, 13 a method vrorth employing in hospital cases when parasites cannot 
be found bj any of the abo\e methods Either 05 ccra oM m 1000 
adrenaline should be given subcutaneously, 20 minutes before, or 0 01 c cm 
i^avenously, five minutes before, the blo^ is taken, the latter will be more 
effective 


T«hBiqor —The fir't e««enti*l in making b good thin film is to have 
perfectly clean elides and a good spreader The coteislip of a hsmocytometer 
makes an almost ideal spreader Otherwise one should select a good thick micro- 
swpic ®h Je with a good edge and cot off Ihe two corners* to make the spreading 
edge slightl} narrower than the slide on which the film is to be spread 

The blood can he taken from the lobe of the ear or the finger The part 
should be previously sterilized with alcohol and ether but it must be allowed 
to dr> rompleleli or be rubbed with dry stenie coHon wool The needle, which 
sho lid be a rharp bayonet pointed or Iriangubr nirgical needle must be s milarlv 
•tcnlized and dried A sharp deep pnek is made and when the drop of blood 
appears the surface of (he elide is applied «o that it just touches the drop but 
not the skin of the finger or ear The drop should be taken on the slide about a 

S uarter of an inch from the end The shoe is then placed on a fiat surface with 
1C drop upwards the spreader is applied to the centre of this slide and is slid 
towards the drdp until it touches i> when Ihe blocd will spread along the edge 
of the spreader, tlis can bo assuted by a little lateral movement when the 
blood has spread completely along the edge of the spreader the latter is held at 
an angle of about 30* with the slide and is pushed along towards the centre of 
the slide The blood follows the «prcader lesMog an even film on the slide until 
It IS exhausted when film begins to fonn ‘tails The sire of the drop of blood 
should be such that 'tails' begin to form about or ju*t beyond the centre of 
the slide (figure 20) 


Staining blood filmr — AH blood smears 
should be stained within 2t hours 
If the smears cannot be stained 
immediately, they must be fixed with 
iiie(h>l alcohol and stored in a dust- 
proof slide bo* for staining at a later 
date The unstsmed slides must never 
be left uncoiered oa the working table 
as blood 13 read Ij eaten by fi es dunng 
the day and by cockroaches at night 
Romanow ky stains especially those 
as modified by Leishman Wnght 
Jenner and Oiemsa are the most 
satisfactory AH these stains depend for 
their action on the compounds formed 
by the interaction of methylene blue ^ 
and eosin and the differences between ^ 
the various staina are dependent on the 
proportion of the two dyes The fluid 
stains except Giem«as stain are 
prepared by dissolving the drv wiwder 
m acetone free pure methyl alcohol so 
that a preliminary fixation with methyl 
alcohol IS only reqiired in the ea«e of 
Giemsasstam Lcishmans and Wrights 
•itftins are u'cd in the strength of 
015 per cent and Jenner’s stain la the 
strength of Ofi per cent 



•This can be done by making a scratch across each * ®ff1i,^eo^nere 

very simply by holding the slides under water m a basin and s 
with an ordinary pair of sei‘=$or> 
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PTtrf L auIi^'i Ot Wngfcrt (tuB —Stains in powder or tablet fonns and 
alcohol fw delving them should be obtained from 
some reliable firm We have found the Quit’s* stains to be very satisfactory 

8CTu^oSfv^2)^^^„H®f? “i P«Panae the stains and in stonng them should be 
add TO'ccV"of “y "'5 gramme, m a bottle aad 

fileS,oulJ’™['l>;"“‘“‘r •bole W°n evenlX'dlaloTe' 

taking care't^tthe*«^wA*th^w‘£!!5*fii***“~^“* ® staining rack 

of the sUdesTre m the Bam?plane“^ ® “ “ upwards, also see that the two ends 

whole of the film , *TOit\r^Dre^mmute**t^** ll*'**^i sufficient stain to cover Uie 

pipette now add two to three h pro^r fixing, with a capillary 

solutioDt With another can.l?«i^^ .a ’ d«tilled water (pH 6,8 to 70) or the buffer 
with the diluent to ensure of imlrSi^^ture lve“ th^ 

pro^ion ^f th^Sn *®P' ^ 

for S to 10 mmutes ^ correct Allow the diluted stain to act 

“‘w'aS'of fha”rummz *0™^..’'^™’'*.“ i“r‘ ”'>* allowed to dry op 
With a wide bell-jar, or other imoroviLgi*/!**'^'^**' coverin? the staining rack 
Uk hot dry climatee ° device, this is a very necessary precaution 

^ the buffer aolution* Tap'^aUr the excess stam with a generous amount 

fJLmVfc' ” suitability P*®'* 

surface while ih^^u^.. *1**®'^ . off aU the etaiB 

*5* ^f’® ** oow transferred k ®1®®'* nibbing it well with cotton 

lS'l£®“”y awaken to and fr? S tfe distilled water 

“ Without allowing *^® becomes faintly pmi 

^°'dd tie eloped against i vertical^mnSL^ adhere to the stamed surface, the slide 
film side inwards «•» a wall or the aide of a box, with the 

^ro n „ d,^ ^ 

witk 1 

For stainmx wiih > 

o er fiiatioe is sbeolutely ne«^’^ Erring with methyl alcohol or some 

"Prrreoro, botitisESnhid'ifT^J,!*™"’.''"*'’ ““'y >” 



• George T Gurr, imnZIT Z ' 

t M<,oopotio«„„ phoephsXM ® 

Anhydrous duodium k 8™ 

Dji?S”,’.tee,m to 1 , °"° «" 845 gm ot N.JIP0. 

-P.e.orv.u^ 
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be Stained on a rtammg rick flood the «Iide with niethvl 

j .k"^ ui ® methyl al^ol to act for about three mmutes, leraove the 
jar and thoroughly wash with distilled water lemove me 

8tam. cover with a bell-jar and allow 
^ staiQ to act for at least half an hour or better atiH leave it overnight 
s si^ested above 


Next morning wash and dry the slide a 


t “tTN ” taking on to the middle of a slide four drops 

of blood arranged at the corners of an area about half an meh or one centimetre 
square, and then with a needle or the edge of another slide joining up these drops 
and spreamng them evenly over the square area The thickness of the film should 
be such that the blood on the surface is just mobile when the slide is tilted Trial 
and error alone will teach one the exact thickness that «houId be aimed at, but 
it J3 better to trr on the side of making the film too thm (fee figuie 2(3, p M) 

Staiaing— Two methods of staining the thick film are described The formci 
la the method that has been in use for many years at the Calcutta School of 
Tropical Medicine and proi ides a result suitable for detailed morphological 'tudie« 
whereas the latter (Field, 1941) is a simpler and Quicker method more suitable 
for practical u«e 

AfetAod /^The film should be allowed to dry foi two lioui» at room tempera 
ture or in a bacteriological incubator (37*C) for one hour 
Dehtemoglobinise the film with the following solution — 

2^ per cent solution glacial acetic acid 1 parts 

20 per cent solution crystallioc tartanc acid 1 part 

Thu mixture keeps mdedoitcly, it should be kept m a glass-stoppereif bottle 
Lay the film on the staining rack and gently flood it with the mixture This 
process should be watched as thick patches will take longer than the rest to 
densmoglobinite, complete dehsmoglobmuation ts indicated by the whole film 
becoming greyi'h*yhite 

As soon as dehsemoglobimialion is complete dram off the fluid by gently 
tilting the •lide Flood the slide with methyl alcohol, and allow this to remain 
for five minutes TTie film is now dchwmoglobiDised and fixed 

Dram off the methyl alcohol and wash the film very thoroughly with neutral 
or very slightly alkaline distilled water E\cry trace of acid must be removed 
Stain the film with dilute Giem«as stain, one drop to each cubic centimetre 
of distilled water, for 20 minirtee or longer Wash la distilled water Do not 
blot the film, but let it dry by planting it against a vertical surface, film side 
inwards 

Jileehod 7 /^For this method two solutions are required — 

Solution A 

Methylene blue 

Azure I / I j X X " 

Disorfium fiyorogen prtospfijw » 

Potassium dihydrogen phosphsle (anhydrous) , 

Distilled water 
Solutton B 

Eosm ^ 

Drmdium hvdrogen phosphate (a^^us) | . 

Potassium dihydrogen pho«phale (anhydrous) 6^ ,, 

DistiUed water .. 500 cem 

„ , » nhosnhate wits are first dissolved then the 

s”'iS (L ho™ siC” 

Should a scum later appear on tie surtaee, or we uy<. y f 

films, subsequent filtration is necessary . .i j .t «i,. 

The stains are ^bdng^M^tamcd^by the additfoa of fre<h 

ftam™ neSJy Eo^m solntior should be discarded if it becomes greenish 
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Techmque U) Mco„d»< m 

very gently m clean water for 1 n*“e by waving 

^0 flow from thefilm «nH itio I * seconds until stain cea«es 

o3 RmsiV^Sv ‘T”'*’ ■" &.=n B 

the parasites, eapeciallv*ihi. fff frontispiece ) In the 

ft Thev fire forms, will be found mostly 

forms occupy practmaui corpuscles 

only a shadow-hke ring or se^S n! « ^ corpuscle and 

host cell s of a disc represents the remains of the 

largest number appear m thr 
cytoplasm with a vacuole in tKeSi™ “ 'i “ ""S “f light-blue 

atinp^'*'^ on the periphery The chromet*^^ ^ dark-red chromatin dot at 
slaS ‘>0‘. Md, thonch n " .““K ® ^''■>>''0 form or 

«Mcm» rtfff'” ’‘.“PPoofs almost & « “ctually red, in a slightly oicr 
tL '®*>lleat and most delioTi' °f ditfereat 

tertiaoT^r”'. *''' “^uol cycle S i„ ^ *?'“ »' P falcpanim and 

be found m'u™ “'“ally young rmns^LJiT'’^'™' >”“bg”aa‘ 

all Its s?.l" “fwllons; wbereas?h’. P ''“’S" ‘rophoioiles will also 
memlar Imriu P'^pheral bloo?and'from“’ii!“i,‘f°'’'’°*“'‘“ ” 
parSte “Ppearance wuh a Jjv?' •’“Pooiog develops an 

through tSmi, 'yfoplasm becomes mo, 'bfomatm mass As the 
chromatin ® eventually aImo«»”#fn® araceboid sprawling all 

the Sd pjgment appears, the 
P ^'^^'nophil ^nnt.S^^i unoccupied portion of 

P Jalcivarum amoeboid but the as Schuffner’s dots 

growing^trop^oz^o^f chromatin globufar rnih^ coarser than that of 
‘11 one mass Md ll takes the form shaped, the 

eylo^ajm attached to lhe^”™face^/j‘|^P^™'“ W'or' as a thin stop of 
outl’ine''‘is"„ow'r?^,“‘*(*'’' P'^de ‘beroSS^ commences, the 

ter^'£S= r&fepe rn/r„A' 

^ nalaruB, the schwn^* throughout the chromatin and 

<” r'® ' ““ ™ 

(««) Add^eai^®** *“** *ben*lv»^5;** W**HPO,) m ® of anhydroiw 

(«tf) Add °g "'‘bydxoia^, * ^ * *®ter * °/ 

._j of diatilleH ‘Z-P®*®®iuni dibvriv almost to dryness 

(o) tor 2^^„,’^‘e^atlr MWtil^po Phosphate (KHJ’O.) , 

**ner before ua* hours “e stain 13 completely dissolved 



IDENTinCATlON OF Tilt PABiSITES 


Tlio final Mage of ?chiroRon> is the The chromatin 13 divided 

up into tt nurnber 01 equal portions each of which is associated with a small 
portion of moplaem to form small round nucleated bodies (mfro2ojt«) 
which tightly packed together with hTmozoin pigment m the centre form 
Inc ro«cttc The number of mcrozoitcs in cfich rosette \arics according to 
the species, for practical purpoaes if there are 12 or le«3 it is probably a 
qiwrtnn para«itc (P ntfllana), if more than 12 it is probably a benign 
tertian (P ntar) (A ialaporum ro«ctte is seldom seen m the peripheral 
blood and the inexperienced should hc*itatc to diagnose a ro«ette as 
P jalajxirum unless Uicre arc at least 32 mcrozoitcs) 

Pointed racrozoitea are not u«uaII\ seen in the peripheral blood The 
other forms seen in the blood are the gAmetocyret most characteristic 
of thc«o is llie crc*ccnt of malignant tertian fP jalciftarum) The crescent 
13 much longer than the diameter of a red corpuscle so that it appears to 
extend bc>ond the red corpuscle the pale outline of which is to be seen 
in the concaMlj of the rrc<cenl The female 13 a long slender crescent 
Mam« a dark blue and has a compact nucleus around which the pigment 13 
The male pnmctocylc !•» stouter and le-s characteristically 
crc'contic with n large nucleus the pigment scattered and the cytoplasm 
staining a pale blue 

The gnmctocjtcs of P tuor arc not so frequently ercountered m the 
peripheral blood they arc round or o^otd and fill the corpuscle, the 
chromatin is aggregated into one mass the pigment is scattered, and if 
there arc tnj M«iblc remains of the red corpu«cle Schuffner’s dots will be 
seen Tlic gametocjtc of P rnalanff is usually much smaller than that 
of P max but othcrwi«c aerj similar As m the case of P /olciporum, 
the nucleus in the female is more compact, and the staining of the 
catoplasm darker 


The changes /n the containing red cotpattUi that occur are character 
i«tic In benign tertian infection (P vxvax), the cell is pale and 
considerably enlarged and it exhibits regular fine eosinophil stippling 
throughout The red corpu«clc that contains the aery young ring forms 
of P jalcipanim is not enlarged and in fact may appear to be smaller 
than normal but is reallj more globular tVhen the trophozoite enlarges, 
howeacr the cell al«o enlarges slightly, becomes slightly darker, and shows 
numerous Maurer s dots or clefts these arc red or purplish coarser, and 
much more irregular than Schuffners dots The red corpuscle m quartan 
(P malana) infection is similarly more globular but does not show Maurer s 
dots 

The pigment in benign tertian is a fine and lightish brown in malignant 
tertian it is coarser black and forms clumps and in quartan it appears 
early is very prominent, and falls between the other two in the matter 
of colour and coar8cne«s 


P otale has not been mcluded in this description up to the present, 
as it 19 a comparatively rare plasmodium It is very sirmlM to P vivax, 
except that it is not amceboid and the rosette contains 8 to IZ large 
meroroites the red corpu«cle which is only slightly enlarged shows i^re 
marked stippling than in P vivax, but is of a slightly paler red T 0 
special characteristic of the red cell in this case is the frequency with which 
It assumes an o%oid shapi^it is from this and not from the sh^e of the 
parasite that its name is deriv^ — or shows a 
fimbnation must occur during spreading 

charactenotic physical change withro the cell rather than of any g 
in shape that occur tn iivo ) 
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To summarize, identification of the species depends on {i) changes 
in the red corpuscles, (ii) the nature of the pigment, («i) the character of 
the trophozoites, (tu) the presence of the mature schizont— for they do 
not appear in the peripheral blood in malignant tertian (P falciparum) 
iniection— and their character, parlicularlj nith reference to tlie number 
of merozoitcs in the rosette, and (w) the character of the gametocytes The 
data are summarized m table I which is a modification of the table civen 
by CoNcll (1939) 

Significance of the findings — ^The finding of a malaria parasite 
naturally indicates that the patient has a malaria infection, but it does not 
neces«arilj mean that all Ins s>inptoms are due to malaria, for he maj 
ha%e «ome other disease and malaria maj only be an mteicurrent infection, 
or his immunity maj be such that the malana parasites are not actually 
gu mg rise to anj sjTnptoms at all Again, the presence of one species of 
parasite, eNCn if one is ab«oIutely certain about its identity, does not 

E reclude the presence of other species as well, and only recently the wnter 
ad the experience of inoculating blood from a patient who showed not 
only typical quartan parasites but typical quartan fever periodicity, and 
jet the recipient developed malignant tertian malana 

Ncvertholess, the presence of parasites cannot be ignored from the 
point of view of treatment even if one is certain that they are not the 
cau«e of the whole symptom complex 

Conversely, there are many occasion* on which one will fail to find 
parasites m a true case of untreated malaria, as any honest protozoologist 
will admit The importance of making a definite protozoological diagnosis 
cannot be over-emphasized, nor can one condemn too strongly the 
practitioner who assumes that all fever in a malarious country, or even 
m a malarial subject, is malaria Nevertheless, after a very thorough 
though unsuccessful attempt to make a parasitological diagnosis, it is «hcci 
folly to withhold treatment m a ca«e m which other evidence points to 
malaria 


In the ordinary malarial attack, parasites aie usuallj present m the 
peripheral blood and are easy to find Tliey inaj howev er be scanty and 
It IS easy to overlook the fine rings of the malignant tertian parasite m 
a thin film, a thick film will help m these cnxumstanees There are local 
V anations to this rule, and m some localities the parasites in an ordinary 
case are very scanty in the peripheral blood Other circumstances m which 
the parasites are often difficult to find are, (i) at the beginning of a pnmarj 
attack, (jj) m residents in an endemic area who have acquired a degree 
of immunity to local strains, (m) m chrome malaria with splcnomegafj, 
and (iv) after a few doses of an anti*malarial drug 


Regarding the identity of the parasites, even an experienced laboratorv 
worker often find* it very difficult to be certain on the evidence of a single 
parasite, but after examining an average film for five minutes it shoum be 
possible to find enough forms to make identitj certain Mixed infections 
are however very common, and may cause confusion 

The finding of hicniraoin iiignienl aj'O pnlhogniimonic of present or 
past malana tnfect.on Tins .3 fonnd m the large 
morphonuclcnr leucocytes This pigment is iinnii«latsble uhen i has 
seen a fen times, but the meapenenced are liable to make mi takes m 
both directions, they may di-mi s true pigment as "" 
seiy like foreign matter superimposed on a cell, or thei maj nintake stain 
debris and du«t for li'cmozoin pigment 





SICNIPJCANCE OF FINDINGS 




To summarize, identification of the epeaes depends on (i) changes 
in the red corpuscles, fii) the nature of the pigment, (i») the character of 
the trophozoites, (it;) the presence of the mature schizont — for they do 
not appear m the peripheral blood m malignant tertian (P falciparum) 
infection— and their character, particularly with reference to the number 
of merozoites in the roactte, and (u) the character of the gametocj tes The 
data are summarized in table I which is a modification of the table given 
by Co\eIl (1939) 

Significance of the findings — ^The finding of a malaria parasite 
natural!}' indicates that the patient has a malaria infection, hut it does not 
neces^'inlj mean that all his symptoms arc due to malana, for he maj 
have some other dieeaec and malaria may only be an mtercurrent infection, 
or his immunity inaj be such that the malaria para«ites are not actually 
giving ri«c to any symptoms at all Again, the presence of one species of 
parasite, even if one is abaolulely certain atout its identity, does not 
meclude the presence of other species as well, and only recently the writer 
had the experience of inoculating blood from a patient who showed not 
only typical quartan parasites but typical quart^ fever periodicity, and 
jet the recipient developed malignant tertian malaria 

Nevertheless, the presence of para«itcs cannot be ignored from the 
point of Mew of treatment, even if one is certain that they are not the 
cau«e of the whole sjmptom complex 

Conversely, there are manj occasion' on which one w-ill fail to find 
parasites m a true ca«c of untreated malaria, as any honest protozoologist 
will admit The importance of making a definite protozoological diagnosis 
cannot be orer-cmphasizod, nor can one condemn too strongly the 
practitioner who assumes that all fever in a malarious country, or even 
in a malarial subject, is mifaria Nevertheless, after a very thorough 
though unsuccc«sful attempt to make a parasitological diagnosis, it is sheei 
folly to withhold treatment in a ca«e m which other evidence points to 
malaria 

In the ordinary malarial attack parasites arc usuall> present in the 
peripheral blood and are easj to find They may however be scanty and 
it 13 easy to overlook the fine rings of the malignant tertian parasite m 
a thin film, a thick film will help in these circumstances There are local 
variations to this rule, and in some localities the parasite" in an ordinary 
ca«e are very scanty in (he penplieral blood Other circumstances in which 
the parasites are often difficult to find are, (i) at the beginning of a primary 
attack, jn residents in an endemic area who have acquued a degree 
of immunity to local strain", (m) in chronic malaria with eplenomegalj , 
and (in) after a few doses of an anti-malanal drug 


Regarding the identity of the parasites, even an experienced laboraton 
worker often finds it very difficult to be certain on the evidence of a 
parasite but aRer examining an average film for five minutes it should be 
possible to find enough forms to make identity certain Mixed infections 
are however very common, and may cause confusion 


The finding of hosmozom pigment is al'o pathognomonic of present oi 
])ast malaria infection This is found in the large mononuclear and poly- 
morphonuclear leucocytes This pigment is unmistakable w hen it has been 
seen a few times but the inexperienced arc liable to jnake mistakp in 
both directions, thev may di«mi«s true pigment as an artefact lor it looks 
very like foreign matter superimposed on a cell, oi tlicj maj mistake stain 
debris and du«t for hTinozom pigment 
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indicate past malaria ’ ^ “nd in any case may onI> 

eral blood, it ^vin*'o”en'be^wortK found in the penph 

experience, it has been proved a valnnW^ method In some observers’ 
E R«nn«« ® a valuable supplementary diagnostic method 

the therapeutic test is mor7 fiwin no other disease in ivhich 

said above the experienced justifiably used As has been 

in a case of malarm vihen ^ ^nd parasite* 

the physician that the fever from w?.i! 5 fJh suspicion m {he mind of 
he should prescribe a course nt patient is suffering is malaria 

the occasions on which thm efficient anti-malanal drug Though 
possible alternaSve dmgnS 

criminatelj in every case of (t^v^r- ^ should not be given indis 

prwenbed, and, unless a definite di^nUJf course must be 
in the meantime, the course musf disease is made 

ised cinchona alkaloid mixture or nt ^on grains of a standard 

0^. If the synthetic pre^ons am nT^lf 
•j (01 gramme) of atebrm ® 

^^paenne, three times a dav for fivA some other preparation oi BP 
«»^«e “ days, may be considered an adequate 

adequate specific^treatment "nn'tif*’ respond to 

"'^ny short fevere^hi?® remeo 

thp ''ould have come malaria (m such cases 

* 5 ® ®\"chona alkaloids have a fSfnfc treatment), and also that 

eJer^r® Therefore, though a non-malanal febrile 

r" not respond may be m^ri Tk m a ca«e in vhich the 

gerous to make a positive diaenosui^f certainty, it is verj 
diagnosis of raalana on the therapeutic test 

distinmii.k^j®''®'^ ^ complete list of adequately vith the 

oSv ttt^ which malaria has to be 

has to L^n headings under wS tiS. 5 % space, therefore 

to t„_be co„,.dered, ».th the tolt *agno,.s of malar.. 

portant examples in each case, are 

' 4 " -.. 1 % f.v„ „i,p»g 

'h« S'f"* kak.«ar 

SpUmc “d Other disease glandular fe«r 

frbnle diseases 

spleoic aostnia 


febnir*d"*^a*4l‘T^*'‘‘‘~Leukan,« " , «‘a^mmatron^““" *' 

-bo™ wph.l„ ., well aa 

oi;M55»>= "I “-to. 


r- 7 . “'^‘osiomiaais h».rr,.vi . ‘Xpnoid etc 

",1 «•■■" 

AWaw.ad^DS“ "” 4 ”“' “WS ““ 1 j[i«ulin 

cholecystitis, and liver abscess 

“•rr and n«p{,,„,g conditioas '* hepatitis and catarrhal jaundice 
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TREATMENT 

nf &"?);■:: of tf>e indigenous medicines 

♦ America, probably for millenia, was first introduced into Europe as 
‘51 *"*’*"*■ according to tradition* by the Countess of Chmchof, 

wife of the Spanish ^lceroy of Peru, about the year 163S The fame of this hark 
mt7^, those dsys-ttrough the world and it was aJpareW 

introduced into India about twenty years later ^ 

pie subsequent history of the drug to India w interesting, for early m the 
nineteenth century it was almost entirely abandoned in the treatment of malana 
Ibis surprising occurrence u easier to understtnd if one remembers that the 
diagno^s of malaria was clinical only and that there are many other fevers that 
^ulalo It A long run of failures to get any response to cinchona therapy, 
becaw ^e disease was not malana, might conceivably prejudice a physician 
. j f"® powdered bark only was used and not the extracted 

allcaioids, it is probable that consignments of bark, which were all imported from 
«uth Aroenca, ^a^ed considerably m their alkaloidal content and therefore in 
their cfTicacj Though for some years there was a ecmi-officisl ban on the use of 
the drug amongst practitioners of ‘western* medicine, we cannot believe that a 
large number did not continue to use this invaluable dnig surreptitiously The 
treatment that was advocated m its place was heroic purging, with calomel in 
particular, md, of coiinc blood'letting Do«es up to 60 grams of calomel uerc 
given and it was quite common for a patient to lose nil his teeth from the 
mercurial gingivitis caused by this treatment 


Cinchona bark, came back into favour in India towards the end of the first half 
of the nineteenth century This return was assisted considerably by the work 
that had been done on the separation of the difTerent alkaloids by the French 
ebemuls, Pelletier and Caventou, m 1S20 Plants and seed were brought from 
South America in ISOO and cinchona cultivation was started in India 


In 1860, the Madras Cinchona Coninis«ion was formed to investipte the 
relative value of the various alkaloids of cinchona bark, they came to the 
conclusion that quinmo was the most useful alkaloid, although the other crystalline 
alkaloids were also active in the treatment of malaria This important and 
scientifically sound ob*ervation had very ecnous repercus'ions later 


The cultivation of cinchona flourished for some years in India and Ceylon, 
until in the year 18S7 Ceylon alone produced 16 million pounds of cinchona bark 
This uncontrolled growth of the cinchona industry led inevitably to the di<aslraus 
slump which ended in the rum of the cinchona plantations, so that by the end of 
the century cinchona plsntiog as a private enterprise had cea«ed in India Java 
survived this slump and has enjoyed a virtual world monopoly m the cinchona 
industry ever since 


la 1S31 a committee of the League of Nations Health Organisation laid down 
a rainimum standard for a cinchona alkaloids mixture Ihnt was efficient and at 
the same time could be prepared from the hardier cinchona plants without the 
prior Separation of the various nikaloid* or the addition of quinine, this they 
called ‘totaquina’ 

After the war of 1914-18 the German chemists stimulated by the fact that 
they had no colonies in which they could grow cindiona, attempted to find a 
synthetic substitute for quinine, and m 1926 Professor Schulemana produced the 
quinoline compound, plasmochm, which, important though it is, has only a limited 
application in maliria therapy This was followed a /ew vears later by an 
aendme compound which was given the name «‘«bnn The writer had the 
prnilege ot terns the fir.t phji.nm not emhteteJ «lh Ue iP.telMtimre to 
give a clinical trial to this drug and with his colleagues at the School of Tropica 
5ied,* 0. pSliS the t”o fi4t pepet, on the »bt«t to appear « ay jned.™l 
journal (N^apier and Das Gupta 1932, Nspicr, Butcher and Das Gupta. 193-) 


•The Countess of Chmehon tradition has 
The Countess about whom the picturesque story i^*®'** ‘ 5 nev e? 

successor, who did never had maUna, never 

returned to Europe The true rtoiy sppwr’ *®. k V 

Europe from South America as a ouma-qums JocaHy The 

reputed to have property mwgmsed ^ut it still retained 

superior qualities of the adulterant were ev^wire 

the name under which it was origmalty foisted on European consumers 
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Cinchona reqmreracnts — ^The 'norld qumme requirements have been 
placed at 1^87,412 kilogrammes annually (League of Nations, 1932) In 
India, It has been conservatively estimated that to treat her one hundred 
million sufferers from malaria at least a million pounds of cinchona 
alkaloids are r^uired About 70,000 lbs of cinchona alkaloids, of which 
qumine forms the bulk, are produced in India annually, the average amount 
coMumed IS 200,000 lbs which lea\es a balance of 130,000 lbs to be im- 
poimd Nearly nin^tenths of the world’s quinine supplies come from Java 
Uultivatmn m the Philippines has been developing during the last few 
5 ears There is now little cultivation in South America, the natural home 
ot cinchona No other country produces cinchona in any significant amounts 


The cinchona alkaloids — Cinchona bark contains four crystalline and 
a number of amorphous alkaloids The four former, quinine, cmchonine, 
quinidine and cinchonidme, all have anti-malarial properties Of the 
mdmdual alkaloids, quinine is undoubtedly the most valuable, as it is the 
most i^wcrful and produces the least adverse by-effects Of the other 
alkaloids, cinchonidme, which like qumme is Isevorotatory. is the most use- 
tr,v#.r, and almost as effective as qumine, cinchonine if 

i if '? '“We to irntate the BQstro-mtcstmal tract, and 
m mMmne kio™ for its depressing action on the heart and is li>cd 
SCloi ti ^ P"nx’®® A preparation of tho ciystallinc 

bS fom??n^.S in which they occur in many samples of 

cffMliVjT, the “ ''"y sny PS per cent, as 

Scnts ml “It and which in only 2 or 3 per cent of 

Eaio anooi onh fd'crse symptoms The amorphous alkaloids 

fom m wh,cl,‘ ISI I "S'* *“ ‘ha tablets convenient 

in™uWc ^ nmchona alkaloids are often given— hard and 


insoluble, the drug is usuallj 
phate thouch it is nnf Generally useful is the eul- 

ffin the Sw{,i“ f V.“ ".“‘a' “"'I has to be prescribed with 

a very acid eohitinn^f hihydrochloridc is the most eoluble, but, making 
therefore the nenimi v. .i causes pain when given intramuscularly, and 
incrclorc the neutral hydrochloride salt is preferable for this purposi 

amount'of 't'h^Tlkalmtf nnU '"os aalublc, but contains a smaller 
mpIacc!i?he‘^b?h“dSor'’d‘* »''the's”ulplmtel‘‘ai’d moreVhen i' 

hut possibly this 1, accounted L^foV^ SXdnl”conLnt"'’’°”“”' 

it dLMo?\^m therefore tasteless, but 

and It IS gcncrilly stSS however fully absorbed 

(cuqumme) corr«pond^ 5 

arc aa follows^— aolubihty, and reaction of the commoner salts of quinine 




*> llf fulA 
IlTtlfwrSIrinlf 
111** Irh^l- 
l» Viy }rwf hn !»• 
Ihl j'tlrolj'O'nH- 
> «‘iyl cariKwuili* 


llolobihty la 
'inmne bus llg) ,i Jj-q 
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nil 
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Neutral 
Strongly aeid 

Neutral 

Alkaline 
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t n'* ®“t* PaHiwhtl> of 9 «mine but it u a comparaSely 

hnmidity C fxcinnibra was the first specica 
S mJ^k^ r ^ ^ P«or alkaloidal >nrld and so low a quimne 

yield that for thu piirrosc it is totally uneconomical to grow but it is a very 
liartiy plant and will grow oicr a mneh wider range than C ledgenana 

r. hybnds C o^innnlts and C robmta that 

whilst they hue a eomparatneTy high alkaloid tield though short of that o! 
C IcdgerwM. arc serv much hardier than C Ujgtnana and will grow over a 
much wilcr range of chmstie conditions 

standard —The stnndard laid down for tot&QUina (intro- 
duced mto the BJ^ 1933) is that it shall contain at least 70 per cent of 
cnstalhnc alkaloids, of which 15 per cent must be quinine, the amorphous 
alkaloids must be Je«s than 20 per cent, mineral nnttcr Jess than 5 per 
COTt, and moisture lo«s than 5 per cent The cinchona febrifuge grown in 
the goAcmmcnt plantations and prepared m the go\ernment factories m 
Bengal complies, for all practical purpo'C«, tilth this standard A recent 
analysis of a sample shoneil that it contained 32 per cent quinine, 
cinchonine 11 per cent, qumidine 1 per cent, cmchonidinc 30 per cent, and 
amorphous alkaloids 15 per cent 

CiBchooa policy —-One of the miin reasons that Java eaiocd and has kept 
tfl» world moaoi^ly wxt that they have large areas of country that are 
rartimhrlv pui'cu to the growth of Uie higb*4)uinjoe-vieIding varieties of cinchona 
plant, et Cinthona ledgenana, ard the world demaad has during the last 50 years 
been almost cntirrlv for qumine and not for the other alkaloids that might also 
be u*ed la the trcalmcat of inafsm It as ntlural that, if only one of the four 
available alkaloids « ii«c<l and the others are more or less waned the price of 
the one allcaloid will have to be greater than if all four were •vleable for the 
pbnter must make hi* living Thu has led to the pnee of qumme being 
romparatively high, and the high pnee of quinine i« an important adverse factor 
in malaru control m rural areas 

A committoo of the Txvguc of Kalions Health Organization studied this 
question of the high price of qumioc They dccidc<| (hat, although no country 
could hope to ptoouce quinine la competition with Java many could grow other 
nnchona pbnls that would produce a comparatively hi^h yield of total alkaloids 
from which a preparation of mixed alkaloids of cinchona could be produced at 
a very much lovrer price than that of quinine Another advantage would be 
that by growing tbe«c other cmcl ona plants on a large scale many poor countries 
could provide tbcir own cinchona requirements and become independent of 
imported quinine The committee realized that oo" of the reasons for lie 
unpopulan v of the prcpsnticns of mixed cinchona alkaloids was that there was 
no standard for ‘cmchons febnfuge’, as such mixtures were usually labeled bo 
that any waste product from the inanufacture of quinine could be labelled 
emchona febrifuge and sold os a malaria «pccific Many of these mixtures had 
some anti iralanal action but this was so far below that of quinine and they so 
frequently produced p-stro-mlostmal and other unfavourable symptoms that they 
naturally fell into disrepute 

The unfortunate imprexaion hxs arisen that cmchona febrifuge is a cheap and 
inferior substitute for quinine whKh is foi-^ on p<»r people who cannot afford 
quinine Thw was of cour^ true of aome but not of all cinchona febnfuges and 
the international totaquma standard has fven w a means of ibstinwi«hing 
between the good and the bad preparati^s Only such preparations that are 
stated to be of ‘totaquma rfandxrd’ should be oHu 

The eeel etep l.hen by Ihie eommiUee »«. the p,p..i,al.on of e,permenfa 
to show the relative efficacy of totaquma as compared with quinine ihese 

ori“j; bf — 

It is perhaps even more efficacious in benign tertian infections 

India was onlv one of the countries whidi the committee of the League of 
W more'"impo?uS't" go«^c^ S'^ta£“advanraee of 
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Se SO fortunate aa Java m lier climate, v^va 

of clmica” —There is e very great future m this line 

verTe^lourft^^!. wjtial successes that have been achieved are 

c^asTftiTi + 11 ^ fv, ^ ‘®y® when chemists and phannacologista 

tome impounds ^wil/be foS'“" ‘° 

n!asmochi^fHp‘’‘i‘'‘"““^“' ““‘‘-““'"■“I dmgs to be synthesized was 

-opiSjra-Srrerem^ 

to ^ closel> allied 

plasmocK ithas hoT/v^.Jf!fL^''*®' to that of 

same effect ^ larger doses to produce the 

ndum) , ot ^ d^ihvdroch^nrilf o* atebrm (B P mepacnn© hydrochlo- 

alkylammo-acridme This draff ?‘“®‘'^°’^*®*'^^Joro-9-a.diethylamino 8 

it destroys the asexual i®** toxic, in normally non-toxic dos» 

the malarial attack but it not ®P®cies of plssmodium and controls 
and has little and doubtLl^hon n *" ?k B®®etocytes of P falaparvm 
It IS therefore suS,K“,“‘t -"“u, ^ 

with atcbrin, e g crinodoraimnfl'^^*^**^^^’°?® ^hat are apparent!} identical 
firms hare klsS placed „n’ Hie "'"““S' and American 

identical with plasmochm^ eg 

IS not really^ve%° clear vJf'*"?* knowledge on this 

alkaloids act indirectly by ® ^^^leved that the cinchona 

and do not ha\e a direct act natural defences of the body, 

in a dilution of 1 m 10000 which w 

occurs m the blood The firqf higher concentration than eiw 

reduce their numbers or to ha\e quinine administration is not to 

echizonts, as these are sren ♦« ^ ad^cr8e action on the trophozoites or 
Been to be numerous and app arently unaffected 

Gaicite has for the last eleven 


mrau .aJ 40 » y w merwe India's »tef 

Tiling JZ ^ of hrr ” 8 per cent of the real requ 

rueupop. 

•anis la now being extended 
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shortlj after qumme administration It is ^upffcstcd that the action maj 
been themeroroitcs nhilH thej arc free in the blood, either directh or bv 
altering the charge on the red cells so that the incrozoites are not attracted 
to, or are unable to enter, the red cclN The clinical CMdence that the 
action of quinine is greater during the sponilatmg stage is inconclusive, 
the action on the sexual fonn^ of P iniaz and P malaria is poor and on 
tho«e of P falcipantm is nil 


On the other hand, the action of atebrin is a direct one the molecule 
IS attached firmlj to the parasite which shons obvious sign* of degeneration 
\cry shortlj after the drug is gnen 


Abiorpties aad •ser*ti«a— By whatever route tjutntne la gi\en ita e\entual 
fate IS much the §ame Gi>cr bj mouth to a oonnai lodnidual jt is absorbed \ery 
rapidlj and appears in the blood within 15 mioutea and m the unne within about 
half an hour it reaches peaV concentration in the unne in 5 to 0 hours and is 
practically all excr»ted wilhm 24 hours 

Attbna al'O IS absorbed \er^ npidly but most of it la fired in the (issuea 
It IS stored mainb <n the li\ er spleen and lungs About one quarter of the total blood 
atebrm is in the plasma 

A plasma let el of SO to SO micTOgnmmes is considered desirable for effective 
treatment this is usuallt reached withm a few boun and is maintained if the 
ne«er inteosire rourve of atebrm ($<e p lOS) is gnen but plaama concentrations 
ahow wide loduidual xariatiocs 

Ih whichcter route it ls guen alrbnn appears m the unne tery early though 
not more than 3 to 4 per cent of the do«e taken u excreted by this route, excretion 
continues intermittent^ for mao> wceka aiier the patient baa ceased to talce atebrm 
4bout twice this amount i« excreted in the f»ees 


PRINCIPLES AND AIMS OF SPECIFIC TREATMENT 

litMll be fidMAablc fir«t to anal>‘-cour aims in the treatment of malana, 
and Mc niu«t consider treatment m the uidest «en«e, that is, treatment to 
prc%ent as i\cll as cure the di'case The objects that may hope to 
achieve bj specific drug treatment can be placed under five headings — 

(1) True caudal prophylans, the dc«tnjction of the «poro 20 ites injected 
bj the mosquito before thev enter the red cell and commence their mtra- 
corporeal ejele 

(2) Chnical prophylam. the administration of a drug that will prevent 
the infected pcr«on from suffering from an attack of clinical malaria, but 
without nece«*arily dostxojing all the parasites m that patient 

(3) The treatment of the cltmcal attack 

(4) Treatment to prevent relapses 

(5) Gametocyte destruction in the cause of general prophylaxis 

(I) True causal prophylaxis that is to the destruction of the 
sporozoites injected bj the mo quito before they enter the red cell and 
commence their mtn corporeal cycle . .. m t 

There 13 at p^e^ent no drug which will jiaf 

quinine given daily for five days before J^ieit of 

• For this the ftrmj favours (T^aragiiig sense as 

points m favour of this term provided J « clinical prophylaxis 

It often IS The wnter prefers the better estawisiiea 
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plasmochin (a dose which will sometimes produce toxic symptoms) were 

the infective mosquito bite, 
and yet five out of six of these men became infected 
« discoveiy of a drug that will act on the sporozoites would mark 

a great advance in malaria therai^ 

prophylaxis, that is to say, the administration of a drug 
infected person from suffermg from an attack of 
pSiSt ' without necessanly destroying all parasites in that 

of 0 2 gramme (three grams of atebrm 
msuffiripnfi r,( ^ ^ Stains (five grams are sometimes 

i“® ^ ^ free from clinical malaria, 

F ?M “^^®rious place, for an almost indefinite period 
out in j^rge-scale experiment has recently been earned 

atebrm nn estate labour force In one group everyone was given 

0^ crammp dunng the week — adults had a do«e of 

m the table hplou ^ children correspondingly smaller doses, as shown 
S aduS and grams of quinme were given daily 

to adults, and children were given smaller amounts, as shown m the table 

Atebrm 

grammes Qumme 

“ ^rOl g euqumme* (IJ grama) 

* 0 OT5 » 05 g euqumme (3 grams) 

01 1 ft,v 

0125 f or 05 g qumme bihydrochlonde 
015 ) 

A *hn-<i or04g quinme bih>droch]onde 

this prophj lactic treatment The rcsuIU oI 

and Hodgtm, 1837) ' ‘ ^ ‘’^''es 21a and 216 (Field, Niien 


Ages, 
years 
1 to 2 
3 to 4 
3 to 6 
7 to 8 
9 to 10 
11 to 12 
13 to 16 
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figure 21a ImmM ^ effnpi finh 

It Will be seen that in t>,« **[* ^*^^ proDhvhclie mpasiirp* 
almost imm ediately and onlv eencs the malaria was control|c<^ 

M’uqoiame or ou^ Occ asional case occurrwi : in the quinine 

st5H.*We tome irSHVi^* It 

pre u la tK- rrl»tiT,iy Ur^ ** 



rm\ciri.is and aims op spEciric treatmen/ ' 99 

Scd'" eicntoally it „s Jargely 



Fijiurc 216 MoothI) incidence of mslansl attacks 


Number of subjects 

A == Controls ®1 * ]4 

n s Quinine 04 gramme 91 a; 1 ? 

daily 


C — Alcbnn 04 gramroe 103 i: 12 

wcekfy 

Tins IS sIiowTi in fiRnrc 21 whicli gi>c3 the milana incidence month 
hj inontli for more tlnn a ^ear It avill be ®een that, when m the control 
Group there as ere ncarl) fort} ca'cs monthly, in the atebnn group there 
"ere none, or onlj one or t "0 IIone\er, directly the prophj lactic treat- 
ment "as withdrawn, the incidence in the atebnn group ro'e to 37 and 
"as actuallj higher than in the control group Lamprell (I940) m a 
similar experiment in obtained an exactly comparable result 

Th(«e field experiments suggest that the administration of the»e drugs, 
whilst keeping the infection below the clinical le\el, interferes with the full 
de\elopment of iramunitj, so that when the drug 13 withdrawn not only do 
latent supprc‘!‘!cd infections become apparent but immunitj to fre«h infec- 
tions IS much Ic's developed than in the patients of the control senes in 
"horn the infections were allowed to run their natural course and immunity 


Was allowed to develop 

It IS thus apparent that drug proph} laxis m a labour force should only 
he carried out in special circumstances, either as a stop gap whilst other 
anti malarial methods are being organised, or as a temporary measure to 
keep the largest possible number of workers m the field during a particularly 
busy time of year, this «=econd rea«on will apply to armies operating in 
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well dctennme 

one ad^se the\ifdmdiiFd*Jn^J**”i ^^cstion naturally arises, should 

as a prophylactic measure f ^**Y*®“® distnct to take anti-malanal drugs 

circumsSs are sXecTto >>' 8™ “ «" 

Other foreigner iH SnJfn» variations Where a European, or 

stances thS he (ot she® is likdv"to“h‘/T(?’ “k™*'’'’ “ '™'"' 

mosquito, he should certamW be bitten by a malana-canyilig 

this case probably the drun of^bn.c d™g, and atebnn is m 

do«es (p 98) durinp fho should be taken in prophylactic 

after leavmg 1^^ hemalanous country and for a\eek 

(p 101) ® tberapeutic course should be taken 

useM m thc'caseTuL*’LS*TO?to^^’‘/ ‘’’n”®'', ‘‘'JJS prophylaxis is ino«l 
a non-immune individual than ^ ^ i “'‘““"y be less effective in 
through previous experience of matoa some immunity 

malarious couS^'hrSouM'^3'*d^ perhaps some years in a slightly 
other prophylactic measurls (m* Prophylaxis, but take all 

time, if he is still runninv somn e 5° nvoid mfection, at the same 
be used as an extra precaution prophylaxis should 

lack of knowledge of the cl&i. t .‘1!“' eircumstances, in view of our 

™ter would edlocate qum™ (e.x ™,n2 ST 1“ Ts T”'’’ ,‘E' 
Ia'’t™d S a,tt?;J^>df«“'" ‘'’™“e>>out 

mildly detriments °Sf«t8 '^Jfc'cannfJ^h without its unpleasant and possibly 
Btance3wherethemdiSi,a®J?^;L^« lightly and in circum 

cither because the area w one ofmnK! malarial mfection, 

he IS adequately protected bv n^alarml enderaicity or because 

laid down, and local cusf/»m However, no definite rule 

not followed blindly, for local be taken into account, though 

0^ other anli-malarial measnig^f ^^^liave undergone a change as 
in tropical countries are liabU ° ^ established foreign residents 

There is no reason T " «iireasonabIy conservatwe 
seriously detnmental, or that'^i?*^*® prophylactic qumme is ever 
occurring m a subject who taki- ♦ of bfackwater fever 

^1®^ of quinine that w suggested, it is not the 

sequel of malaria, but the freauCT»t^im^‘^'^^®P°®“’® factor in this serious 
For the indigenous mh.b!? ? omissions to take xt 

^ questionable i?*d!i*® Pennanent settler in a malarious 
IS better 6y 161?“^ should ever be at- 

® treated before senous penodical attacks, which 

up their immunity, and to devo^£^^ ^ ^I’ow them to work 


“fe — ••• ^*“8 110 piacc in ireauu' 

tr ^Tlt^r h&9 ILji ■» J ■ 

cw lire not new«anly to Se at present more famil: 

® Propnetary preparetions with these naffl 
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h^may ^ork up hi. natural .mmunity before he anSalS 


no on reliable experimental evidence and it is 

Si <o 5^ It 13 seldom 

SSe 't?® 1“ most cases the patients only desire is to be cured 

doctor m if one insisted he would simply call m another 

doctor It 15, m any ca«e, onlj advocated m benign tertian infection 

If cinchona or quinine are given the prescriptions should be 


S ToUquinic (or mchona 
febrifuge) 

Aeidi eulphurici dil 
Mtgneai sulrhatu 
Aqiiam ehlorformi ad 


f." 


Aqnsm chlorfonm ad 


One or other of these should be given twice daily in benign tertian 
mtectioa and three times daily m malignant tertian infections and this 
aosage should be continued for seven days 

If atebrin is used 0 1 gramme (or Ij grams) should be given three 
times a day for five days— or m severe malignant tertian infections this 
may be continued for sev eo days, but not longer 

For women and small or weak men, this dosage may be too high and 
it may be advi«able to reduce the 10 grains of quinine to 7^ grains in each 
ca«e the adult dose of atebnn is u«ually well tolerated 

Children both need and are able to lake relatively larger doses of qumme 
than adults, the dose m grains is calculated as 1 to plus half the age of 
the child in >ear8 (eg give a well nourished child of five years of age 
U + 5 = 4 grains) This is best given, twice or thrice daily according 
to the species of the infecting plasra^ium, m treacle or honey, preferably 
in the form of the tasteless (euqumme), but if this salt is given the dosage 
must be increased by 50 per cent 

The total daily dosage of atebnn for children should be 
Ito 2 years OHS gramine ( | grain) 9tol2 yean 02 gnmme (3 grama) 

3to 4 0 079 <U ) l3toI9 025 „ (4 ) 

5to 8 , 01 „ (IJ „ ) Oer 16 030 (41 ) 

The total dose is divided into two or three individual doses as is most 

convenient . 

In the very great majority of instances oral administrations will be 
sufficient and effective The reason for this is that when the drug is 
pven by the mouth to a healthy person it is absorbed by the gastric mucosa 
immediately, and within about half an hour it will have appeared in the 
By whatever route it is given, it will not reach the systemic blood 
circulation faster than this There are however, some cases m which there 
18 no response to oral administration and the vanous reasons for this are 
P'en below 

, Possible reasons for failure of oral administration —(i) Absence, or a 
shortage, of quinine in the so called qumme mixt^e This may be due to 
the dishonesty or carelessness of the dispenser or of the manufacturer, many 
instances have been reported in which serious consequences have resulted 
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(tO Faulty preparation of the tablets that is they may be insoluble 
through the presence of too much amorphous alkaloids, or because they are 
coated with some insoluble substance 

{lit) Vomiting of the mixture or tablet 


(»v) Failure of absorption by the gastric mucosa 
(n) Deception bv the patient himself, or herself, on account of 
prejudice (pregnant r\oman) or malingering 

The methods that can be recommended to circumvent some of these 
occurrentes are to test the stock mixtures by means of the simple method 
onginallj suggested by Megaw, and to lest the urine of the patient by the 
Tanret Mayer test for the presence of quinine, or for atebnn by the method 
of Tropp and "VVeise (1933) 

T«r fot qoimnt in loixnifej — ^The reagent is made up as follows — Pure 
phospbotimgatic acid — 1 ounce ddutc sulphune acid — 5 ounces and rectified 
epint— 12 ounces Place 25 ecm of the reagent into each of two Harrow tubes 
add to one 025 cem of the quinine solution to be tested and to the other 
025 ecm of a control nurture coDtaming the amount of qumine that the mixture 
was supposed to contain eq 10 gnina to the ounce A precipitate forms which 
will settle and the two tubes can be compared in half an hour's time Any gross 
deficiency will be obvioua 


Tanttt Mayer ten for qainiDc m ntme— >The reagent i* made as follows 
Add a solution of 145 grammes of mercune chloride la 80 cem of undistilled 
water to a solution of 5 grammes of potassium iodide in 20 c cm of distilled water, 
agitating the solution all the time To test the urine first boil and then filter 
it then add s few drops of reagent to 5 ccoi of the urine an immediate 
precipitate forma if the alkaloid quinme is being excreted in the unne 


Tm fot atthna in the unne— Add 25 cem of 60 per cent IfaOH and 25 ecm 
of ether to W c<m of unne shake well allow the ether to separate pipette it off 
and to It odd 5 c cm of N/IO hydrochloric acid The intensity of the yellow 
colour Will be in proportion to the atebnn content of the unne 


The que«tion of administration of anti malarial drugs by routes other 
than tia the mouth can now be discussed 


Paicntetal therapy — There are two routes by which anti-raalanal 
drugs can be guen parentcrally besides, t*Tepo>« intestine), 

namely the intramuscular and the intravenous, we will consider them to- 
gether first 


The points for and against these methods of administration may be 
considered under the following headings — 

{il AccM*if{/~In certain circumstances parenteral therapy ta 
e«’entia!, as for example in unconscious patients and in cases where there 
IS pcr«i«tent lomiting 


(t») ^dionfajM— The mam ad\antagc8 are that one gives the 
injection oneself and is therefore ccitam that it has been taken, and further 
that it has been absorbed Quicker action is claimed by some workers, 
but this IS fit the bc«it \cry slight 

sufficient care is 

. .. Mcpsis, and cart 

must be taken to as oid larec ncncs or ncuntis or paralyses may Be caused 

In snttasenou. Ihciapy the injections must be men ver« slosrlv and 
the dras mu.l be sscU diluted, or syncope and collapse may occur ’ 

the “IMlions US a Toutine mcasuTc in 

the treatment ol malaria is unnecessary and therefore a dcOnilc abuse 
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Figure 22 Malignast ter- 
tian malam heavy infection 
mtb vomiting two intra 
lenoua injections of quinine 
(indicated by the »rrow8) 
and quinine by mouth for 
seven da}s 


Even when parenteral therapy is indicated, it is seldom necessary to 
continue it beyond the first daj , after this oral therapy can usually ^ 
instituted (ice figure 22) 

The intramuscular term the inttiTenoos 
route— On the subject of parenteral therapy, 
there are acute divergences of opinion m the 
ranks of the medical profession Extreme views 
arc taken there is the school of thought mamly 
among«t private practitioners which considers 
that no treatment for malaria is complete writh- 
out a few intramuscular injection', and the 
opposite school which looks upon an intra- 
muscular injection of quinine ns little short of 
malpraxi' , this htter has been the ‘ ofBcial ’ view 
and for a number of jears there has been an 
‘ official ’ ban on intramu'cular injections 
Textbooks, teachers, and even regulations have 
been uncompromi'ing in their condemnation of 
this method of admini«tcnng quinine Re«earch 
worker' have been called in and have supported 
ver^ stronglj the official view, Ihcj have shown that the injected quinine 
cau«es local necro'is, so that the slightest sepsis will lead to abscMS forma- 
tion and po'sibly extensive ti««uc destruction, which roav cripple or even 
kill a debilitated patient There is also the danger oi .p.esf 

danger* are all real, though they may be very slight, and the ^‘^er has 
teen both deaths nnd •emu- enpphne re>uU from mtramoscular jnjcctions 
Neterthelcs, there ore in the tropics mnny 
practitioners •» ho do not he-itate to pec intrainiiroular '5““™ 

whenever the> think that parenteral administration is indicated 

Though tho nriter does not feel jnstilied m 'CliaToS 

nho rroort to tho intramn-cular route much more 
he doe- condemn uholc-heartcdlj the practice of giving quinine by intra 
tnu'cular injection as a routme procedure 

The writer’s own point of view is **** ,3 indicated the 

of malaria is the parenteral route radicated, a^ ^ hundred In 

intravenous route is preferable to mve an intramuscular 

the ten thousandth ca*o he would not hesitate lo give on 

on, and dosage -fu/™;»-7^"„rgrueoS r?p“aS 
dihj drobromide in 20 c cm of 0 125^ (0 1 g atebrin hydro- 

about SIX hours later, or atebrin *o“-onale S ^ Qumme 

chloride) m 3 c cm of distilled water, 2 c cm (or 1 gram) per minute 
mu.t be given very slowly, not faster than 2 cot (or i gra j p 
by the tcatch, with or without 0 5 c cm o P . . or 10 grams of 

Intramuscular — ^Ten grains of qum ^fj-nne* m 2 cem of distilled 

quinine hydrochloride uith '■'® concentration of about pH 

Water, this makes a solution with hymo^n which forms a very acid 

6 0 and is preferable to the bihydro 

solution (pH 3 5) the vastus externus, the muscles 


ims 13 given into tne giuvcuae^-— ^ musonate o 

at the angle of the scapula or the f distilled water, into « 

(03 of atebrin hydrochloride) in 9 c cm 

these mu'cles T" ; ,i, „i,~ 

ea tJ« eolubOity of the salt 

•Urethaoe acta as an analge-ic and also 
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(4) Treatment to prevent relapses -The big-atick methods which were 
at one time popular, large daily doses of quimne over 
longer considered sound practice Tlie average case of 
infection will not usually relapse after the ordinary curative QOs® o* 
cinchona, quinine, or atebrin, but as relapse may be serious a second course 
after an interval of 7 to 10 days la usually advisable, the same remark 
applies to quartan infections In benign tertian infections the relapse rate 
after quinine alone is usually high (70 per cent) and some special measures 
sWld certainly be adopted 

Followmg the line of thought started by Acton ^ho shoued that 
quinine acted best in an alkaline substratum, Sinton advocated the following 
routine procedure m the treatment of relapsing benign tertian malaria 
The two mixtures he used were — 


Vulurc A 

R Sodu bicarbonatis 
Sodn citratis 
Aquain sd 


A/iiture B 

R Quinins sulphate ? x 

Actdi citratw g xx 

(or as\di drt 

A(|nam &d Si 


Course— Gne calomel in di\ided do&es, ic 6 quarter-grain doses at 
half-hour intenals at night, and magnesium sulphate at 6 o’clock in the 
mommg, Sss to gi at 7-30, 9-30 and U-30 am gise one dose of mixture 
A, followed by a do«e of mixture B at 12 o’clock, at 6 o’clock give a do«e 
of mixture A, followed half an hour later by a dose of mixture B 

From the 2nd to 5th days inclusive give three times during the day 
a dose of mixture A followed half an hour later b> a dose of mixture B 
On the 6th and 7th days give a dose of mixture A, followed half an 
hour later by one of mixture B, twice during the day 

This makes a total dose of 180 grams of qumme Totaquma may be 
substituted for quinine without detriment to the treatment and where 
economy is to be considered this should always be done 

Quinine plus pUsmochm — A very marked further reduction in the 
relapse rale m benign tertian malaria can be obtained by the addition of 
plasraochin to the qumme The following dosages are recommended, the 
results obtained with each of these courses are about the same, but m 
either case the patients should be kept under observation for signs of 
intolerance to plasmochm 

Plssn'ochin 002 gramme pint quiniQe 10 graioa tirice a day, 
or plasmochm OOl gramme pfua qumme 10 gmins Ihnce a day, for seven days 
Atebrin and atebrin plus plasmochm * — Better results have been 
obtained with atebrin alone than with quinine alone, but, even with atebrin, 
plasmochm can be added with advantage in benign tertian infections 

Atebrin 0 1 g thrice daily, plasmochm 0 02 g once a day for fiv e days- — 
given together or separately 

There is considerable evidence to show that the combination of these 
two dru^ enhauces the toxic action of each, and patients should therefote 


The wnter has nev^r seen aay lU-effecta from these combinations but recent 
e^enenee of others seems to indicate that senous ill>«?ecta are commoner than was 
pre^ously supposed pen when the dnigs ar* given separately The wnter wouW 
^ emphasue the piecaotioQ that they ahould be given only when the patient 
u under stnet supetvtfion, preferably tn bospital that this combmation should only 
u Specific purpose for vluch it la designed namely the treatment of 
anot^v^abP niabna and that it should only be resorted to when quinine 
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te kept under strict observation while these eombmations are beine 
administered Manj workers take the view that it i» better to give atS 
alone for five da>s and then to give plaemoehin in doses of 001 gramme 
tvnce dailv for another five dajs If the drugs are given in this way the 
danger of toxic sjmptonis is imdoubtedlv less but the course of treatment 
IS prolonged 


Arsenic IS a Aaluable adjuvant in the treatment This can be given in 
the form of some arsphenamme preparation m three dees at 7 day 
intervals between two courses of cinchona febrifuge or qmnme and alkalies, 
or as liquor arsenicalio added to a ‘tonic mixture given after the specific 
anti-malanal course 


(5) Gametocyte destruction tn the cause of general prophylaxis — 
This docs’ not jn anj w aj help the patient for gametocytes can never again 
become n'cxual forms as long as thev remain m the blood but if they are 
taken up bj a mosquito thej develop and the infection may be transmitted 
to others It is therefore onlj in the interests of general prophylaxis that 
attempts should be made to destroy gamctocjtes 

It i« in this capacitj that pIa«mochin and the closely allied drug 
cilional are unique Iso other drug that we know will destroy the 
gametocytes of malignant tertian but this can be effected by a verj small 
dO'e of plasmochm 0 01 gramme twice a day for three days It may be 
given for the last three days of the quinine or atebnn treatment or after 
the course has been finished 


Mass treatment with pla«roochin is a prophylactic measure suitable 
only in isolated eominunitie« but it is essential that every single mraber 
of the community, particularh the infants should be treated and this is 
rarely possible (see p 112) 

A comprehensive course— Ue have considered treatment of malaria 
under the five headings separately, but m roost circumstances one will 
naturally wish to achieve more than one of the«e objectives in fact except 
for the first w hich cannot be achieved w ilh any drug we have at our djposal 
one will often wish to achieve all of them That is to say, one wfil want 
to treat the clinical attack, to ensure that the condition does not either 
as the result of a relapse or of a re infection and finally Fovent the 
patient being a source of infection to others for this the following routine 
couree should be given — 

Quinine or totaquma gr x three times a 
002 gramme for ^ gram) once a day, for seven day« ^ o 

or totaquma gr Tdailj, or 0^ gramme 
consecutive days each week, in either ea*=e the la^ 

be gn en as long as prophy h\is IS f 0 be maintainen •. aine of ate 

, Reevn. .^vriekv -Thii, has abuadanUj K hL “l o 

bnn in all circumstances in which quinine was u-ed hitherto 
tended to de emphasize the toxicity of atebnn 

. . j 1 ^1 v.r .fpbrm m deteraiimDg the em 
The very great imporUace of a 

ciency of the drug has been reahred *hcre rapidly for until the 

crease the early dosage in order to work “P, .pvg American Army recotamend 
tissues are saturated the blood level „/ sodium bicarbonate in half 

0-2 gramme (3 grams) of atebrm *>‘5 1 f”“j^*tbat Is a total of 1 
Pint of water every six hours fo, the ^me thrice da iy for s* 

atebnn la the first 24 hours followed by ®ah^^oinroend 1 gramme (15 
Jfl 0123 gwimoe. lo . week ^bi^sTSmoe (10 go,™) •)>"" 

thnee daily for the first two daj« foUowedTO' « * 
for five days— a total of 15 grammes (240 grams! 
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™ ''"i to 

SS blood level il n u-it given fo* »*<> kUco ifa 

endemic area or altcmatii cly on eomvolent amount o( alcbnn must be given in a 

sbor^r pe that the writer has recommended in the earlier paragraphs ^h» 
eection arc based mamly hut not entireb iT’iutThe 

dents of malarious countries mostly East Indians and he still believes 
smaller doses are sufficient for such patients, but recent experience has "lown that 
larjter doses are required for the heavier non immune Bnti«h Amerjran or Australian 
solder The rationale of concentrating the medication during Uie first day is sounu 
and should be applied generally . . « 

The role of plasroocl m as an adjuvant in the treatment of wnign tertian 
malaria to prev ent relapses is being questioned nowada>-s Although this niojcct 
must be considered tub judiee the routine u*e of plasmochia has been suspended 
in the American armed forces for the time being 

Much very important worb on malaria has been carried out m Great Jlritain 
and America during the last few years but most of the results of this work are still 
considered of sufficient importance for the authorities in these two countries to 
prohibit their publication at present 


Toxic Effect$ 

The cinebong alkaloids ~-Cinc%onum 13 the word used to indicate the 
mild toxic symptoms that follow the adromistration of these alkaloids, 
namely headache and a ‘fullness* of the head, bussing in the ears, and 
deafness Cinchonism is largely responsible for the unpopularity of the 
cinchona alkaloids among«t patients The extent to which different 
individuals suffer from cinchonism vanes very considerably, m this respect 
the uersonal factor 13 more important than the drug factor, though some 
alkaloids, e g cmchonidme, and some salts e g quinine hydrobromide, are 
reputed to cause less cinchonism than others 

Taken ra large doses all these alkaloids have toxic actions, and even 
in moderate do«es these effects ma> be apparent in susceptible indmduals 
As We ba^e noted above, qumidrae is a heart depressant, and cinchonine 
13 apt to imlale the gastric and intestinal roucosa and cause %oniiting 
and diarrhcea The other crystallme alkaloids may produce the same effecte 
but are much less likely to do so Quinine given m large doses produces 
albuminuna, and this complication was at one time comparatively common, 
but is seldom seen now that the large doses of quinine have been abandoned, 
it will seldom occur if not more than 30 grams a day are given 
Amblyopia, usimlly the result of large doses, may occur with a moderate 
dose Temporary blmdness sometimes accompanied bj mental confusion 
has also been reported in susceptible mdiyuduala 

Tinally, some individuals have an idiosyncrasy tov-ards quinine and 
even a very minute dose of quinine will precipitate toxic symptoms, these 
mcludc anaphylactic like symptoms, urticaria and other rashes, local 
swellings, and hemorrhages, as well as those already mentioned Such 
patients can sometimes be desensitized by commencing with fractional doses 
and increaamg the dosage very gradually, but, as alternative drugs are now 
available, it 13 seldom necessary to do this The occurrence of qumme 
h^oglobinuna as distinct from blackwatcr fever, is now questioned, but 
the writer recently saw an undoubted ca<e, this is another example of 
personal idiosyncrasj * 


In the treatment of the toxic effects caffeine is the only drug of much 
value, this can be given as a subcutaneous injection, caffeine citrate gr 4 
or five grains by mouth, preferably before the quimne is administered 
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Otherwise, symptomatic treatment is indicated e g large doses of bicarbon- 
ate of soda or if nece-'sary adrenaline for the vomiting 

Plasmochm — ^The common mild toxic effects are cyanosis, gastric 
pain«, slight jaundice, and more rarely hsemoglobinuna These were 
commonly experienced when the la^ therapeutic doses of 0 09 gramme 
daily were given, with the therapeutic doses now recommended especially 
as the drug is usually given with quinme which appears to have an 
antagonistic action, e\en these mild symptoms are rare there are howe\er 
cases of individual idiosyncrasy where these symptoms follow small doses 
The cjanosis results from the formation of methccmoglobin 


There is still con«idcrable misunderstanding amongst members of the 
medical profession regarding the place of plasmochm in malaria treatment, 
and instances of gro«s overdosage are n< t uncommon The following 
incident illustrates the dangers of self medication — 

A planter living in a malarious district took a tablet of quino-plasmochin 
(containing 001 gramme of plasmochm) daily for tno years as a prophylactic 
measure (not one hopex on medical advice as it would be usele** in this capacity) 
during this time he remained quite free from fever When he obtained a frcM 
supply he was given tablets of plasmochm etmpleit by mistake these tablets 
contained OCQ gramme of plasmochm He noti^ that the tabled were smaller 
than tho«e he had been taking and proceeded to double the dose that « to take 
two tablets at a time He then had an attack of nwhna and by way of treatment 
he decided to take his two tablets three limes a day Thus in the 
ongmal 001 gramme daily he was now taking 012 gramme of plasmochm and he 
continued to do this until he became senously ill 
Atebnn —Although toxic eltccte do occasionally follow alcbnn 
administration, there is much misunderstanding on the subject 

Almost without exception all drugs that are therapeuticaHy «t‘ve “c 
toxic Toxicity must therefore be considered relatively— the dose 
tered and the person to whom it is administered There ev^eoce 

that atebrin gnen m the ordinary ^erapeutic ^ 

ordinary individual, though occasionally a patient who has some idiosyncrasy 
to the drug will show special symptom# . ^ 

This personal idiosyncrasy may be found '^'5,e!3,hu“mdmduals 
practitioner naturally wants to know how often these s p 
are likely to crop up in his practice 

General experience indicate that mild 
cent of those treated with the ordina^ ' prpater freouency of such 

in the individual or total dosage wdl lead to f will^probab? 

incidents With ordinary dosage j*® rJlly «enous Snes not 

occur less than Ito tha^ the practitioner, 

once m ten thousand Therefore, it . u., ^hole experience 

who keeps to the ordinary dosage , cbmild not deter him from 

anything but the mildest by School of Tropical Medicine, 

using a xaluable drug At the t-alcuu hosmtal for treatment 

though we have had patients 'J® H'fj the administration both of 

on account of suggestive symptoms Jo ^ ^,t), 

atebrin and of plasmochm have treated many nun^^ have any serious 
atebrin durmg the last 10 years and in none of tnese n 

''^T^hrac^uarand reputed by 

(t) The resulf of a misconception eg i 
jaundice , ^ ea castro intcatmal or 

(I.) Symptoms really due <« ““I”™ ® 

cerebral disturbances, hsmoglobinur 
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{tail Svmvtomi joUo%ing ovetdosage, as noted belon in (iv) and (v) 

m (a) patients who ha-\e undertaken tieatment themselves, (6) patients 

who have been first treated by a doct4)r and then continued treatment them- 
selves, and (c) patients whose doctors have wrongly adused them througn 


Ignorance 

(iv) Mtld by-effects ahieh cannot harm the patient but about uhich 
the doctor should warn him, e g (a) yellow discoloration, particularly ot 
the skin, distinguished from jaundice by relative freedom of the sclerotics, 
and (6) a ‘knocked out’ feeling (general lassitude) due to reduction m 
hamoglobin which is dependent on destruction of parasitized red cells 
(it does not occur in the uninfected person receiving atebrm) 


(v) Personal idiosyncrasy foUomng ordinary dosage, e g gastric pain^ 
headaches, giddiness, anorexia, hamoglobmuna, epileptiform fits and 
psychosis 


Htemoglobmuna is more usually associated with plasmochin adminis- 


tration 


Epileptiform fits ha\e been reported — the consequence was not serious 
and evidence that they were actually caused by the drug was not complete 
Ca'es of temporary psychosis are reported from time to time a senes of 
such ca«e3 were reported from Malaya (Neave-Kmgsbury, 1934) where an 
enormous number of people ha\e bwn treated by the dmg The author 
has seen only two instances in hw personal experience 


(ml It IS known that ptasmochm m large doses will give use to 
symptoms (vide supra) , it is suggested that the addition of plasmochin m 
even small doses, increases the toxicity of aiebnn 


General management of a case Malaria not being a disease of the 
modem metropolis but of the tropical jungle, recommendations to treat 
lb by putting the patient to bed in a high-ceihnged well-ventilated room 
with a night and a day nurse m attendance may not seem very reasonable 
to the practitioner who has to treat the vast majority of his patients where 
they he, stand, or even march, and where the specific treatment will be 
the only thing that he can possibly afford to consider Nevertheless, the 
mesage that such recommendations convey is the right one, namely, that 
the potentialities for serious development of the malarial attack should 
alwa>6 be kept in mind, and that therefore the patient ahould, whenever 
Mssiblc, be put to bed and watched carefully for serious developments 
The room should be darkened and in the choice of clothing and beddmg 
the drenthmg sweats that the patient may Bufier should be remembered 
If circumstances do not permit these to be changed frequently, then only 
fbnnel clothing and woollen blankets should be allowed, on the other hand, 
u proper nursing is available the«e are unnecessary and will not add to 
the patient's personal comfort 

The diet should be light and during the febrile period only fiuids should 
be gi\en, these ahould include plenty of glucose The bowels should be 
kept oj^ daily by giving six quarter-gram doses of calomel at half-hour 
intmals, followed by salts in the morning at first and subsequently salts 
in the morning when ncccssar) Aspirin end caffeine tan be given for head- 
ache, or, if these fail to relieve it, phenobarbilone 


i, ? popular theory that quinine should not be gi\en at the 

height oi the fever, there is no foundation for this, and specific treatment 
should be guen irnmediately ite administration is decided upon Unless 
tticre IS senous doubt about the diagnosis the result of the blood examina- 
tion should not be awaited At one time, a great deal was made of tlic 
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necessitj of administering the drug at the moment of sporulation, in order 
to catch the merozoites before they find their way into new corpuscles, the 
evidence that the parasites are more «u«ceptible at this stage is not very 
convnncing and certainly nothing should be sacnficed in order to give the 
drug at this particular moment, better results will be obtained by mamtain- 
mg a regular dosage 

A return to full diet can be allowed immediately the fever is controlled, 
and in fact, in the majoritj of cases from this point no further restrictions 
need be imposed on, the patient but much will depend on other factors e g 
his age, the severitj of the attack and the degree of debility he has suffered 
and the conditions to which he proposes to return, he may also have to 
continue his specific treatment {vide supra) and he must be informed 
regarding the possibilities of relapse 


If the patient has become at all ansmic durmg the attack — this is 
by no means alwavs the ca«c — the appropriate treatment should be given 
for the anffimia In the ordmarj attack of malaria there has been no 
actual loss of iron from the bodv, but nevertheless possibly because of 
previou«iy-e\i«tmg iron deficiency so common m the tropics iron given in 
large do'es will usually improve the blood picture The rational treat- 
ment IS with liver extract, either by injection or by the mouth, and 
autoly«ed 3 east products such as mannite In the absence of facilities 
for accurate blood examination, treatment for both microcytic, te iron, 
and macrocytic an®mia, te liver extract and marmite, should be given 
4 useful prescription for the former is — 


R Terroui sulphate gram- 6 ^1"?" „ a 

•Oiiinine «iiJD!ijle 2 DJule sulphuric BCid „ 

hYallSesfum Khste . 60 ^ Peppenn.at water to cnccimce 

To bo taken three times a aw 
•Omit at present in inlere»l of ccononi' 


2 

S 


Th« lr.alm.iil of the specet —J* « 
hard and-faat rules and to provide for all 5 ®“*'®seocies in t^ treatment 
of an} disease, and this is particularly true of malaria 
of manifestations, special mention must however be made JJ® 
of the pernicious is of malaria, the cerebral {he al^d foms In 
both these forms prompt action is necessary to patients Iffe and, 

even when faciliUes for blood IS no 

advisable to await the confirmation of the blood film, minutes 

If there is any real doubt about the diagn^is m it only takes a few mmui^ 
to make and stain a film In any case, the 

examination if immediate examination is not , method will have 

will probably be out of the ques^ 

to be adopted Atcbrm in the form ol toe soi p gramme 

drug of choice, this should be giyn mframuecularly as a «inglc 

and repeated twice at one hour’s intervals or mtramu^ ^ 

dose of 0 375 gramme (The large dose is often giv en mtrav eno j , 
few instances of ill effects hav e been reported } 

If atebrin, or its “"f Mg^jl^dissoWed^ZO cem o*f saline 

10 grams (06 gramme) of some wluWe^ tdisso^^^ the absence of 

and given mtravenouslj or the difficultv of finding 

suitable syringe or of sufGcient ,. 5 ’ mtravenousb it must be 

a suitable vein) the dmmn® ^rg--utioas (j,,* iupra) This 

given intramuscularlj , with the ncutc symptom* do not 

dose should be repeated within a few hour* if tiic ncuiv > i 
subside 
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It is possible that the circunatances may necessitate the parenteral 
route being used on the following day, for example, if vomiting occurs or 
persists, but by the third day it will, in almost every case, be possible to 
change to oral administration This should be done at the earliest possible 
moment and the usual course completed 

Chronic malaria — ^The treatment to prevent relapses has already been 
discussed, and when relapses do occur, or the patient suffers a succession of 
infections, the treatment must be repeated The patient with chronic 
malarial cachexia may, or may not, respond to the ordinary course of treat- 
ment, and m most ca'ea there will only be a slight diminution m the size of 
the spleen In these circumstances, the treatment known as Ascoh's 
treatment is certainlv worth trying, this consists m the daily intravenous 
administration of adrenaline The doses must be verj small, or serious 
reactions will occur, the first dose should be J/IOOth of a roilligramnie, that 
13, 0 01 c cm of the usual 1 in 1,0M solution, and to measure this accurately, 
even with a tuberculin syringe, dilution with normal saline will be necessary 
Subsequent doses should be 2/100th3, 3/lOOths etc up to 1/IOth, this 
last dose should be repeated up to almul 15 times, making a total of 25 
injections In a suitable case the effect on the spleen is remarkable and 
sometimes a spleen that was two inches below the costal margin will dis- 
appear under the nbs in two or three minutes, to return to its preMous 
sire in about half an hour In course of time the diininution m size becomes 
permanent The Ascoli treatment should be combined with oral adminis- 
tralion of the cinchona alkaloids to obtain the maximum and most permanent 
results 

Another method for reducing the size of the spleen is the intramuscular 
injection of sterile fat-free nulK, at least 12 injections, from 2 c cm to 
10 c cm , twice w eekly 

The pregnant woman —The importance of giving the pregnant woman 
adequate treatment cannot be over-emphasized Whenever possible it is 
best to gue atebrin, or its eouivalent, but failing this, quinine can be given m 
modified dosage A dose oi 20 grams of quinine will sometimes precipitate 
labour fquimne w used for this purpose) but doses of 6 grams are safe, and 
the full course should be given m ^gram doses It is a common obstetric 
practice in highly malarious countries to gne a course of anti-malarial 
treatment in every case shortly before labour is due, as a routine measure 
even m the absence of evidence of malaria infection 

PROGNOSIS 

This must be considered from a number of different points of view, 
the immediate response to treatment, the chances of relapse, the immediate 
mortality, the indirect mortality, and the general effect on the health of 
the mdmdusl 

Prognosis will depend on the species and attain of parasite, the 
nutrition of the patient and bis previous experience of malaria, the treat- 
ment given, and complications 

There are considerable differences m the virulence of the malaria 
strains in different localities, no genera] rule can be applied, but in penin- 
wlar India the strains arc generally of low virulence, whereas m the 
Ibmaiajan distncta they may be much more virulent. The first attack 
01 malaria is always likely to be eenous, and the seriousness usually 
successive attack, provided the attacks are well spaced; 
lurther, an attack is likely to be more serious m a newcomer to a locality, 
M nc u not immune to local slrams 
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IJeataonf and of the farther delay m alm..”ste™g 

alta* ndhm ‘re«lment will usaally control the 

a Sr. tort, t ^ ^ “3.e'''en first during one paroxysm in 

immune'^Spi O ‘‘"i' Paroxysm but in the non- 
narnnsm ^ trill usiiallj fall to do "o though controlling subsequent 
0 ? T. “P‘ tertian infection mil often resist treatment te four 

or fisc days (see figure 16), if the fever lasts longer than five days the 
meacj of the treatment should be investigated (see p 101) and/or the 
djagnosis reviewed ' 

The highest rate of immediate mortality is caused by P falciparum 
(malignant tertian) infection it !•» particularly fatal m the infant and young 
in the pregnant «oman P vttax (benign tertian) and to a Ie«s 
extent P mahna- (quartan) infections will <cldom pro\e immediately fatal 
c'cn when no treatment is given 

On the other hand relapses after adequate treatment are Ie«s common 
m malignant tertian malaria 

Benign tertian milaria is probably little «hort of malignant tertian in 
J"® 8criousne«< of its indirect effects e«peciallv on account of its marked 
tendencj to rclap«c about 70 per cent of primary attacks relapse after an 
ordinary course of quinine 

Quartan infections fall between malignant and benign tertian both in 
the •everitv of the attack and in the habihU to rcinp e Kidney compli 
cations are said to bo most common in quartan malaria but they also 
occur in malignant tertian 

Amimia is more Itkclj to folloa P falciparum infections The failure 
of the blood picture to return to normal rapidly is usuallj an mdication that 
some infection still remains and that a rclap«c may be expected Hoviever 
when the patient is in a state of malnutrition liver extract will often be 
required to bring the blood count back to normal even though the infection 
has been eradicated 

In a hcalthj well nourished person who receives adequate treatmwt 
convalescence is short and return to full activity may be expected within 
a week or ten days should frequent attacks or relapses occur at short 
intervals the period of convalescence will be considerably lengthened 
and still further ‘>0 if the attacks are complicated by any bowel di«ea<=e that 
interferes with nutrition 

P ovale infections are always mild and seldom relap«e 
PREVENTIOV 

To appreciate the possibilities of w 

turn baerto page 64 and consider the factors that ®Jinme malarm 
incidence If the cycle can be broken or even sufficiently weakened at 
any point malaria will be prevented . j . 

The methods by which the cycle may be broken can be discussed under 
the same four headings — 

A The malaria parasite 
B The mosgmlo vector 
C Man 

D The links between B and C 
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A The malaria parasite — In tlieoo. the malana parasite might be 
attached (i> m the mo'quilo, or (li) m man, ’ac consider hon far it 
13 possible to translate this into practice 

(D It IS concenaWe that, \Mthont de^trojing the mosquitoc«, b> the 
alteration of the local \egetation on nhicli the> feed, the mo-quitoes 
blood) food might be mode to affect adversely the nialana ^rasite m the 
insects’ gut Some nork on those lines has been done, c g d’Herelle 
•ueecsted that coumann in clo\er might act m this vtay but the suggestion 
has been experimentally refuted by Bruce Majne (1930), and converselj 
a eufKCstion has been made about the plant pistia, namely, that 
the dc\elopment of the parasite, but nothing definite has been established 


This theoretical method of malaria control has o popular appeal which 
opportunist scientists readily take ad\antagc of to intrigue non-medical 
administrators, and much valuable time is wasted in refuting unscienti{icaU> 
based clflims, to far all work on thc«c lines has been entirely without 
result 


(ii) In man, the parasite can be destrojed by means of drugs at anj 
but the sporozoite stage 

Drug prophylaxis may be considered under two headings, tndtwduaZ 
and community 

The question of individual prophylaxis has been discussed above 
(p 100) and it has been shown that clinical prophylaxis can be achlc^ ed but 
not true caudal prophylaxis 

A malana-infectcd individual is a danger to the community The 
ordinary treatment for malaria with the cinchona alkaloids or the atcbrin 
group of druc«- leads to the destruction of the asexual forms, but does 
not aifictlg affect the sexual forms, at any rate in malignant tertian malaria, 
BO that the ecxual forms etill continue to circulate and are a source oi 
infection to mosquitoes If the asexual cycle has been broken by treat- 
ment, no frc«h garactocytes will be formed and m time those m the circu- 
lation will die out Therefore, though e'enlually this treatment will lend 
to the duappcarancc of the gametocytes, so much mi'chicf will meanwhile 
h%%c bicn done that as a practical inea«urc of malaria control it is useless 


On the other hand, the plasmochin group of drugs ha^e a direct effect 
on the Ramctocytcs and c^cn a small do«e of plasmochin, such as 001 g 
twice daily for three days, will destroy the gametocytes or at least make 
tfem non-Mahle But if the patient still has an active infection, more 
gametocytes will be formed, so it is ncce««ary first to destroy the parasites 
of the asexual cycle by treatment with cinchona or atebrm, and then to 
destroy the g»mctoc^tes by means of pIn«niochin 


Tlie cifcum^Rces m which community drug prophylaxis is likely to 
be completely effect i\e arc scry few The mam difficulty will arise in a 
mud rommunily where there are children, for children arc prolific gameto- 
cyte producers, and il is often inipo««iblc to bring them within the scope 
oi any fdieme of treatment For a echcine to be a complete success every 
md.ndMt riMt bt Irealed AB«in, tlic coraraumly thould be nn 

.'rV I? "5" “7.'™.'’ to iro.tmcnt before they 

are aUfi«,cd to rc'wtc w^tU ths eoniTnunity 

i" •“f’ ■» '•>•4 of the drag end in (he 

I«boar invoh ed A blanket trealnvenl o! the nhole eommunitj n ill hat e 
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at fir«t at frequent internals The results will not be 
imincdntclj apparent for at the commencement of the «cheme the 
mo*quitoes that are going to produce the human mfections or re infections 
during the next month or so are alreadj mfected Later, it will be possible 
to reduce the fr^uenej of the blanket treatments but the treatment of 
ail tho«e who suffer from an attack of malaria, or who «>how gametocytes 
in their blood, must bo continued 

I before a scheme of drug prophylaxis is undertaken one 

<houId be sati«fied that (t) no other method of prophylaxis is practicable 
m the circumstances, (n) the community is sufSciently isolated (a) 
geogrnphicallj to ensure that there will be no infiltration of infected 
Jno«quitoes from outside, and (6) socially to make it possible to prevent 
casual night visitors and to control permanent immigrants (m) it will be 
possible to bring c^cry man woman and child living within the locality 
into the operation of the scheme, (tv) the cost for the continuance of the 
measure can be met from the funds available and (v) if complete success 
13 achieved the results will be worth this cost 

Whil«t the occasions on which it will be worth carrying out a full 
dress echemc of drug prophylaxis may be rare, whenever po«sible advantage 
should be taken of the fact that plasraochm destroys gametocytes, in 
private houses, hospitals, and other institution'' even if other measures of 
protection are earned out, great care should be taken that after every 
attack of malaria amongst the inmates or servants the blood is cleared of 
gametocytes, and that new arrivals from malarious places are subjected to 
a routue cour«c of treatment The greatest danger is from servants and 
their children 

In conjunction with other anti malarial schemes it is always worth 
giving pla«raochin, and some workers have advocated a modified form of 
'blanket ’ treatment in conjunction with anti mosquito measures but it 
IS very doubtful if in most circumstances the results are worth the additional 
coat of such a measure 

On the other hand, spray-kilJmg of adult mosquitoes will obviously be 
a very desirable adjuvant measure, particularly at the commencement of a 
scheme of community dnig prophylaxis 

B The mosquito vector —This is roost vulnerable either m the adult 
or m the larval stage, but the large majority of the measures adopted against 
the mosquito in the latter stage will also destroy the ova and the pupa 
Anti larval measures — The methods adopted can be discussed under 

(°“°Sm“T/ ^necessary coUectw^ of 

be of a casual nature and the result of general 
trater collected m old tin cans, broken ckolliM, 

water gutters, holes in trees and rocks, boles in ^e (bool “”“1. 

and disused water supply and *“”>50 “PPf '“‘“j ® 

tanks, wells, and ditches and around hydrants and water taps 

{..■) Tho ovmdancc of the comtrochoo of X*clS e/aSe 

&?hVe1re“Vu™%lrw%r^wlKng^^^^^ 

M°’'Ce“ Irol 0 / treatment o/^“S'bS!t,‘"°aS fST'and' 
these, common examples are cisterns wells nre 

ornamental water . , avoidable 

(tv) The ehminalton or '’■'“‘“f^,„,/e,.togging natural or brought 
collections of water, these may be due to water logg b 
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about by interference with natural dniuuige by the building of railways, 
roads, etc , or may consist of irregular collections of water in dead nvera 
or m river beds during the drier seasons of the year 


(u) The control of larval breeding tn large essential collections of 
■water, lakes, reservoirs and tanks, rivers, irrigation channels and streams, 
drainage channels, and rice fields 

In the case of water collections of the first three groups, it is not 
absolutely essential first to consider whether they are the source of mosquito 
vectors, though the information will be of value for the other reasons, be- 
cause m any case they will breed other mosquitoes which may carry other 
diseases and ate at the least a cause of annoyance to man The methods 
of dealing with these will usually be obvious Where they cannot be 
eliminated, they should be dealt with in other ways , wells and cisterns must, 
for example, ^ kept covered, or the water emptied periodically, in many 
cantonments in India a * dry day ' 13 instituted once a week, on this day 
all uncovered coUectiona of water must be emptied 


Water collections of the last two groups present the real problems of 
malaria control by anti-larval measures about which “O much has been 
written, it will only be possible here to enumerate some of the methods that 
have been adopted, and readers must refer to the many useful books on this 
subject for details (c g Coveil, 1941) 

The methods of eliminating the large collections of water or con- 
trolling breeding m them are almost without exception expensive, and it is 
therefore first essential to make sure that these potential breeding places 
are actually the source of mosquito vectors and are an important factor in 
the malaria incidence m the locality It will be necessary to find out what 
species breed m these waters at different times of the year, whether these 
species are recognized vectors and finally whether they do m this particular 
locality actually carry malaria, this latter can be found out by catching and 
dissecting a large number of mosquitoes at the right time of year This 
common sense procedure of utilizing accumulated knowledge, to which has 
been added the results of local investigation, regarding which mosquito 
species do actually carry malaria, and of only attacking these is often given 
the status of a new principle in malariology and referred to as species 
control It will usually be found that one species of mosquito only is the 
important vector in a locality, and if this la the case all one's resources can 
be directed towards making conditions unsuitable for this particular species 
Nine times out of ten this measure will be successful m reducing ^e 
malaria, on the tenth occasion it may make conditions more suitable for 
another vector and thereby defeat one’s object This 13 where the expert’s 
superior knowledge will come in, but where nature 13 concerned no one is 
omniscient 


For some of the very worst set-backa in anti malaria campaigns, the 
responsibility gOM to world-famous malanologiste who have come to a new 
country and, without studying local conditions sufficiently or listening to the 
advice of less famous local malanologists, have tried to apply methods 
toat they had previously employed with success m other countries It is 
therefore essential to i^ke a very carefvd study of local conditions before 
givmg any advice on lanal control methods Each country* in the world 
presents its own particular problems, and if one cannot learn from some 
local malanologist, one should make a special study of the books or papers 
based on local expMience, although there are many useful books in which 
the general principles ate discussed 
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There are nximeroua methods of drammg unnecessary collections of 
w at€r, and circumstances will dictate which of these is likely to be the most 
fitful Or It may be cheaper to treat the breeding places with larvicides 
^®^^nent waters rivers streams etc may be made innocuous m a number 
of different waj s by phj aico chemical means e g pollution changing the 
saline content, silting or muddying by physical means e g removing 
margmal vegetation (anchorage for larvae) agitatmg the surface increasing 
the rate of flow intermittent irrigation flooding periodic sluicing or varj 
mg the water level “hading or lettmg in the light b} biological means 
eg changing the flora and fauna intr^ucmg lanivorous fish or deterrent 
aquatic V cgetation (largelj tleorcticall or b> poisoning the larvip or their 
food supplj with ml chemical poi'ons eg DDT pans green or copper 
“ulphate or vegetable larvicidcs eg p>rethrura or derris 

Anti imago measures — The prmciple of this method of control is not 
simply to reduce the number of mosquitoes nor even to kill the infective 
mosquitoes but to prevent the local mafam vector from becoming infective 
by shortening Us average duration of life The most striking demonstration 
of its effectiveness is that m all cases when “praying is earned out properly 
the infectivity rate among mo«quitocs immediate!} drops to nil 


Rocentl} much more attention has been paid to this method partic 
ularl} in Europe and cooler countries where the mosquito enters a house 
and tends to remain there for long periods if left undisturbed and where 
it IS much easier in cIo«ed rooms to de«tro} them However this roe^od 
has been u*ed cxtcnsivel} in hotter climates even under conditions where 
it IS more difficult to cIo«e the rooms on account of the much more open 
nature of the habitations and con«iderable success has been claimed It 
18 particularly applicable to private hou e« barracks and office® but can be 
applied to the huts of the poorer inhabitants It is also employed use 
fully in public convejances railway carnages omnibuses and aeroplanes 
The methods of destruction emplo}^ are svatting trapping fumig 
ating and spraying the la«t inncd usually being the method of choice 
Spray killing of adult mo®quitoe. is now recognized to J>e one of 
the major methods of control m anti malaria campaigns It » the only 
one of the nnti imago measures of real practical ® 

only measure which can have an immediate effect o rnalana 

malaria epidemic nhich lias already atarW .6 is to onb aa malar ia 

measure which IS universally popular 't is one of t 

measures which is likely to have a ®ucce“s in ^^n^hating rmal malar^^^ 
might be said that next to ailc >eIcc(ioii and in ” 

prophylaxis it is to met important of all anti malaria mea-nres for 
troops operating under modem war conditions 

Cotell considers that to Pnnjab epidem,^ Ci!' ' .“nim'nlids 
opportnnily for spray hitas ot “ rfemS'and d.strtote quinine should 
that are organized to meet these epmeiuica . „ rnergetic 

be equipped also ivilh mder Control and tl e 

spraying should immediately bring to ep a compensate the 

consequent saving of anti malarial drugs the method could 

outlay m sprayers and pyretbrum trinduced o keep their own 

be cstabli®hcd village communities might he mauceu y 


sprayers to meet an emergency , , mninritv 

The most effective sprays JetJrj bSs but a useful and 

contain pyrethrum tore are many ^rop kerosene and one 

not expensive spray may be made iro nvrethrura 
part of concentfated (2 per cent) extract of pvrethrura 
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There are certain advantages m a spray with a wat«X 
mam ones are lower cost and non-inflajnmability The only disadvantage, 
other than the difSoulty— which can be overcome— of preparing a amtabie 
emulsion, is the fact that the droplets are heavier, and therefore the mist 
does not rise as well as that from the kerosene spray Russell, Knipe ana 
Rao have recommended the loRowmg spray 

Twenty pounds of pyrethrum flowera are extracted with 12 gallons of white 
kerosene This will make 10 to 11 gallons of concentrated extract, the extract 
13 mixed with water in the proportions of I to 7, and 23 grammes of sodium 
lauiyl sulphate (or Gatdmol') ate added for each gallon of emulsion 


TeebBiqnc of Sprsytog 

All apertures ehould be closed as far as possible before spraying, and should 
remain closed for 20 minutes thereafter It is however, usually impossible w do 
thi 3 completely, in which case it is neceasaiy to use rather more ol the 
sprsymg Bolution It la more economical m the end to use a greater Quanuty 
of spray, rather than to waste time m stopping up ajiertutes with sacking, etc 
Even when the structure sprayed consists of a thatched roof without aides, 
numbers of mosquitoes can be killed by direclmg the spray upwards into the 
thatch Before Bpra 3 nng the Inside of a hut the outside ehould be systematically 
sprayed under lie eaves The aprayer should in all cases be directed upwards 
Penod of spraying — Systematic spraying should commence a fortnight before 
the malaria season is expected to start and should be continued throughout tho 
transmission period 

Tune of spiaring — Mosquitoes almost invariably feed dunog the night 
A ffiintmur for instance, usually feeds between midnight and daybreak After 
feeding the mosquito remains in & aluggish condition aurmg the early stage of 
digestton of its blood meal It la therefore advisable to commence spraying in 
the early marmng aa soon as after daybreak as possible 

Fteqatoey ipraying— Tb» efficacy of the method u in direct proportion 

to the frequency with which it is carried out Where the percentage of infection 
among the vector species of anophelmes is low, good results have^eeo obtained 
by spraying onco a week In veiy malarious areas, however, where the infectivity 
rate among the local mosquitoes is high, it is necessary to spray at least twice, 
preferably thrice, s week, and at the height of an epidemic tiie rule should be 
to spray as often as possible 

Amoanr of ipwy — This is about half an ounce per 1 000 cubic feet 

which IS about the size of the average one>TOamed cooUe hut Allowance must also 
be made for apraymg other suitable anophelioe shelters, such as cattle-^eds and 
store rooms 


Spnyeri — Power-dnven sprayers are the most effective, and are b1«o the most 
economical m consumption of spray, in labour and m time of spraying Tbe 
apparatus used is identical with that employed for the spray painting of motor 
cars etc The following modela have been found suitable — 


1 De Yilbiss poitablei pelrol-dnven power sprayer, type NH-616 V HP, 
mounted on trolley, cost about Rs 605/- 

2 De Vilbisa portable electnc (unrverRil) sprayer, type NC-ffl5. 1/4 HP, 
mounted on trolley, cost about Rs 330/- 

Excellent results can also be obtained by the use of hand sprayere although 
there IS no tyre at present availabh. which is at the same time effective lO 
operation durable, easy to operate, and economical m consumption of spray 


Freon aeretol "bombi" 

Thf^ are small hand grenade like metal contameis in which there is ft mixture 
of pyrclhrins--l per cent sesame oil— 2 per cent freon Cdichlot^vaucjro-methanel— 
J/ per cent feince the lapour pressure of the freon provides tbe necessary spraying 
power it 11 only necewary to mnoie the cap to operate the spray Freon is itself 
I», „ II but It acts ai a vehicle, it evaporates rapidly and 
leaips the p>Tethmm oil la a fine aerial suipeasion TTie spray is directed into 
**** about four seconds is re- 

quired for inw cubic feet in a tMm or military hut rather mote in a native hut 
One pound of freon mil spray effectively 150000 cubic feet if properly used 
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It seems possible that DDT nill eventually replaee p> rethrum as the insecticide 
Pjrcthrum vvill grow in many places m Inia an3 so far the Inian-grown 
flowers have been found to give a higher yield of p>Tetfarm than the Japanese 
flowers though not as high as the Kenja plants 


There are probably xinexplored biological methods of destroying adult 
mosquitoes, but none so far suggested has proved of any value what'oever 
A classical example was the erection of a bat tower or ‘ belfry ’ to encourage 
bats which were reputed to feed on mo«quitoes, this failed because (0 the 
bats refused to live in the tow^ in any numbers, and (lO those which did, it 
t\as found, did not feed on mosquitoes 

C Man — ^The ehmmation of man would break the malaria cjcle 
Short of this drastic procedure, it is however possible to take some action 
under this heading 


Increasing immunity — Immunity is seldom complete, but if a com- 
munity 13 by previous experience of malaria well immuniied against a 
particular strain — the term salted is used m this connection — it will mean 
that the adult in the community seldom suffers from an infection heavy 
enough to cause a febrile reaction or to lead to the formation of any 
considerable number of gametocytes, he will thus not himself become a 
casualty nor will he be a prolific source of infection to the mosquitoes m 
the locality In this v,ay, immunity acts as a brake on the intensity of 
the malaria incidence in any community and any measure that raises this 
immunity is an anti-malarial mca®ure, just as, conversely, anythmg that 
loTiers It 13 a malariogemc factor 

A method of malaria control, maudy practised Italy, « as 

bonificazione or bonification this mcludea “Creasing ^ 

population bj raismg their standard of living j dramaee 

well as other methods of malaria control, such as irrigation and drainage 
(see figure 23) 

Other measure' of control 
under this heading will include 
the careful selection of labour 
forces «o that immune popula- 
tion** are not mixed with 
non immune, and children arc 
excluded as far as posable 

The question of employment 
of malted labour i* a very 
complicated one Some em- 
ployer^ of labour advocate it 

"tronglj and others criticize it 

The ideal labour force in a (Hackett 1937) 

malarious district consists of the ,mmunued against all local strain, 

locally-recruited labourers that ^ mav be^partly, but will not 

Labourers recruited from ^ -nj furtLr they will brmg their 

be completely, immune to local straps, ynported labourers are not 

own strains with them than one place 

immune (vide p 73) hould be kept some distance apart 

to be recruited, their sleeping quarters J _Pronded 



Viinire 23 Decrease la mortality from 
m Italy over a.fojty3«>' 


that the mosquito vector can be ^ reduemg the chances of, this contact 
occur The methods of aeneral and pcMorwI 

mav be considered under the headings general anu y 
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General —In the choice of sues ol towns, villages, settlements, coolie 
lines, camps or even houses, the question of the proximity to uncontroUable 
mosqmto-breeding grounds, as wdl an to uncontrollable human reservoirs 
of mfectiOD, should always be considered Whenever possible the opinion 
of an expert malanologist should be obtained In the past, millions of 
pounds could have been saved by this simple precaution, and mistakes 
are still being made Unless he has made a special study of malanology 
and had some personal experience, a medical officer should refuse to expr^ 
an opinion on a matter of this kind, and, whenever any considerable 
amount of money is involved, he will be well advised in any case to insist 
on the opinion of an expert malanologist being obtained 

Small bodies of men, hunting partiw, prospectors and engineers, or 
‘ commando ’ troops, going into malana*infected country should be warned 
to avoid native villages for their temporary night halts as they would a 
plague-stncken village, they should also view with equal suspicion any 
clearing m bush or jungle which has obviously recently been the site of 
an encampment 

Where the village or residence is already established there are some 
biological methods of interception that have been advocated, these include 

planting of alleged deterrent vegetation, e g neem and eucalyptus 
trees, castor-oil plants, lavender and clover, and the use of cattle to deviate 
the attentions of the mosquitoes from their human sources of blood supply, 
le zooprophylaxis (see p 70 Zoophilism) In practice, all these biolog- 
ical methods have proved disappointing 

Another measure is the screening of barracks, hospitals, and houses 
In some countries this is practised extensively and its popularity is in- 
creasing, It must always be considered, whenever it is practicable, as an 
additional measure Dr D P Curry, who has directed the mosquito 
control work for many years in the Panama Canal Zone, recently wrote, 
'in spite of all our sanitation, we still must insist on screened living 
quarters, and screened offices for those persons who must work at night ' 
It does not add much to the cost of a building to include screening in its 
construction Combined with systematic spray-kjllmg, screening may be 
consid«ed a major method, in places where more comprehensive methods 
of malaria prevention are impracticable It is however necessary that 
the building should be a well constructed one and for this reason the method 
has its limitations Copper-wue nettmg is the most generally useful, 
except near the sea, it should be 14 mesh, 20 to 30 gauge (SW G) , this 
gives an aperture of about 0 056 inch, which will keep out all mosquitoes 
m ordinary circumstances and docs not interfere loo much with the entrance 
of fresh air 


Other points in the construction of buildings are the avoidance of dark 
corners in which mosquitoes can lurk during the day and the provision of 
electric fans, the latter is perhaps verging on the personal methods of 
prevention 


The personal methods of protection include the use of repellents for 
smearing over the uncovered parts of the body, the spraying of ankles with 
one of mosquito-kiUing sprays (vs), mosquito boots or other sunpler 
means of protecting the legs, eg a pUlow case tied round the knees whilst 
sittmg at table, veils and gloves, and mosquito nets 


Innumerable repellents hate been suggested from time to time, but in 
introduction of the new insecti- 
cide, DDT, nhich mil probablj prate cheaper 
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Co\ell recommends the following formula —Extract of pj rethrum (2 
per cent), 20 cem , Oil of cilronella 5 cem , Gum tragacanth powder 4 
grammes, Water, 80 cem 

Not*;— If a stronger extract of pyrethnim can be obtained it should be u<cd If 
the European tragacanth a axailable the quantitj should be 5 to 6 grammes 
A great improxement haa recently been made la repellents and some of the best 
in use today are cffectne for 24 hours with one application 

The pnnciple adopted is to adsorb the m^eetifuge on to some inert clay bmder 
so that It does not enporate too rapidl> or become absorbed by the shin and then 
to incorporate it in a shelbc paint The insectifuge sub<taaces used are (q) di 
methyl phthalstc (b) Indalonc and (c) Rutgers 612 (o) is the cheapest and (c) the 
most eScctire The best proportions feu use m paints are about a b e 2 12 


Mosquito nets ‘ should be 25/26 mesh of 30/s cotton ' Thee trade 
terms will mean little to the ordinary man they are armed at by 
fantastic methods of calculation with which the reader need not burden 
his memory They do not mean that there arc 2o holes to the inch 
Imcar or square, actually, a net of this specification has about 12 holes 
to the linear inch and 150 to the square inch 


Similarly, the mo'quitoes must be prevented from feeding on an 
infected pcr«on, and in a ho«pital or other in«lilulion the patient suffering 
from matana should alwaja be made to u«c a mo«quito net as a measure 
of protection for the communitj 


Amelioration of the effects of malaria —In certain circumstances it 
has been found that the practical difficulties of preventing malaria are 
80 great that preventive raea«ure8 are scarcely worth attempting In thc«e 
circumstances the question of organited treatment to ameliorate the effects 
of malaria should be considered Bonification referred to above is really 
a mea«ure of this nature, though it ma> achieve mo«quito control as a 
side line 


In mam placEs in India there 13 little hope of eradicatine malaria 
and the next best measure is to provide cheap or free treatment for thfe 
individual sufferer, not with any hope of acluall} eradicating the di ea e 
but in order to mitigate the damage Ibat the ^"\ction does This i« 
especially true in the epidemic areas in the Punjab ^ 

durmg the year conditions may be cxUemcIy favourable 
and where anti-larval measures would be im^ible or 5°^*^ 

By studying climatic conditions that precede theoc epidemics sanitarians 
have leaSt to foretell epidemics and, with the help of 
now arrange for the ma«s treatment of the population by free dirtnbutio^^^ 
cmehona alkaloids and by other mean« The P«'«/hdi les of combmmg th 
treatment campaign with spray killing of mosquitoes is discussed above 

Jf Surwps -Before oodertalunB ae e™ ft^e 

designed to control malaria, it is ®^“tial to ^ 

obtainable data at one s disposal and m nw y survey one 

malarial survey will have to be the B ^ 

ascertains the extent to winch "f xLa how it affects different 

large area is involved, m different pai^ of that area n “ ^yalent, what 
sections of the population, the time of yw where t^ey breed and 

are the vectors, what are their fPO^S®hBdeiniol^ of malaria under 
in fact all that can be ascertain^ about ^epiaemioioY 
the various headings under which it has been discu«ed above 
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The extent of malanal endemicity can be judged from the ‘ 
rate’ Qt the ‘spleen rate’, or preferably ^th To find out the 
rate, thick and thm films will have to be taken ol a representative group oi 
the Dopulatton, and examined by the methods described above, from this 
exammtion the infestation rate and the average parasite count can be 
calculated, of the whole and of different groups of the population, but 
there are many refinements m this type of “^ork and the reader is referred 
to one of the books devoted to this subject (e g Coveil, 1930} 


The calculation of the spleen rate has similarly been reduced to a fine 
art (Covell*, loc at), but there are simpler methods that give invaluable 
information The spleen rate w usually taken from children between the 
ages of two and ten years, as it has been shown that between these years 
the spleen’s reaction to malarial infection is more constant than at o^er 
ages The chil^en should be lined up against a wall and the sizes of their 
spleens ascertained by palpation The children are placed m five classes 
according to the sizes of their spleens, class 1, not palpable — o, class II 
palpable but not beyond the costal margin— p, class III, up to thre^ 
fingers’ breadth below the costal margin — y, class IV, larger than this but 

not to the navel — k, class V, reaching the navel or beyond 1-4*+ 

The important point is the percentage that shows palpable splenic enlarge- 
ment, this IS known as the ‘ child spleen rate ’ As far as India is concerned, 
different areas have been classified according to the child spleen rate, as 
follows — 

Healths areas— btlow 10 per cent 
Areaa of moderate endemicity— from 10 to 25 per cent 
Areas of high endemieity— botween 25 and 50 per cent 
Areaa of byperendemicit}— <on«(antfv 50 per cent or over 

In conclusion the successful control of malaria requires a very wide 
knowledge and a very open mind Practical experience, even m one locality, 
13 useful, but, unless the knowledge thus gained is applied intelligently, it 
becomes mere stupid prejudice and will be a handicap rather than a help 
EAery possibility should be considered before any one method of control 
IS decided upon The experience in malaria control of those on the spot 
should never be ignored, but it should be examined cntically to make sure 
that the methods have not become unintelligent routine 

The economic aspect will always be paramount in this imperfect 
Morld One’s first thoughts must be, bow much will it cost and will it pay ? 
\n accurate ansuer to the first half of the question should be given, but 
for the second a long view may have to be taken A go\ emment should 
be satisfied with a promising long-term policy, even if it is likely to be ten 
years before the good effects are felt, a commercial concern naturally ex- 

E ects a quicker rrturn though they may be content to wait a year or two, 
ut on the other hand, a comrnander of an army, or an engineer in charge 
of the construction of a railway, road or bridge, may haie little interest in 
what happens next year and only be concerned with next week or next 
month 


hM m^y a,dv»aU««8 mtludiag the important one of allow- 
ing for differences 111 the sire of the ehJdten and la very easy m practice though from 
the desmptioa il appears compheated It consists in marking the ‘ apex ’ of the 
tneasurementa en^, the nipple umbilicus and the iimbilicus-apex 
? meawre. and applying a. correction obtained from a table 

No reference should be made to Government of India IleaUk Bulleltn 
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MALARIA THERApy 


The onsm of this form of tmtment »as the obsenation that though eyphilis 
19 B9 common m most mahriod-. lounfnes as it w m the temperate eone" neuro 
Mphililic conditions arc comparatnely rare m the former The first observation on 
this subject wa» made b\ amcr \on Jaure^K a ^ leaner physician m 1K7 though 
it was nearly 30 vears later before any generit attention wa" directed to this suti- 
ject l» the publication of the results of his practical trials in the trealraent of 
general piralj-«is of the insane by malaria 

This form of treatment attracted a very f:rcat deal of attention m Furope and 
in Lngland a ‘ mo.'quito farm was orgjoized under the auspices of the Ministry 
of Health for the purj o-e of contevini' mabna mfection easily and safely to those 
who were to be treated bj this measure 

Itcsides being a very suceessful form of treatment — about lalf tie patients 
iiiflenng from general paralj is thua treated were con«iderably improved bj the 
treatment— it provided with a ver\ valuable opportunity for studying experi 
mentally cerLim a jveets of malina Iran nil ion and treatment The mo«t ini 
portsnt workers m this field have been James and Liter Sinton in England Cuica in 
Koumania and Boyd and later Shannon in the United States 


The infection may be trammittcd by the agency of laboratory bred mosquitoes 
directly by their bite or by di.'«>ectJDg out the silivary glands and inoculating the 
sporoioites or ly the injection of iDfcclcd blood Uce p 71) In the latter case 
2 to 5 e^m of dcfibnnated blood from a patient with malana is inoculated intra 
muscularly into the pibject to be ticated care must be takes that the donor has no 
other traiismi«sible di“e8'‘c cff syplihs or a malaria infection other than the one 
that one widies to transmit Tie choice of procedure will depend on the circum 
stances There is however a tonuderablc difference in the nature of the attack 
produced tlie incubation period of inocubtion malaria is shorter the cour^ tends 
to be milder there arc fewer early and no late relapses and it is much more 
easily controlled by treatment 


HamoJium itt<u is the infection of choice but where the patient is or has 
become immune to all the available strains of F m« it may be permit ble to 
inoculate /■ mahria or ev cn certain benign strains of F /alctporim Both P ovate 
.nd Ihr par...!. P l»>« .to ban «..d Se-e»l M.tent slr.in. 

of oath optc.ti iro i»rf la the Uoilol Suit, tho ,tnm, a wc,t tommon .a 
tho McCoy Btram of benim tt«»n Iho Ions and fhe MtUaden Bltains of mailt 
nant tertian and the St Hiiabeth strain of quartan malana 


.» .d.a,.fy 

the species 

An esamplc of this ^‘®«“’‘\®^'7ertiativnf«tioa was a^itted to'hosmtal 
A patient witJi »“ pSuent with Ubea dorsaba Ha blood 

aa a source of malarial infection lor tnoiner pa , ^ gim and 

was esammed repeatedly for about a week by ^awot mica n 

cultural methods and only benign Mtient a quartan parasite was 

day that his blood was to be given eaamin^ions were 

found so that the inoeuUtion found but the infection was sUll 

earned out a few more quartan pwasiies . of dying out inocula 

mainly benign tertian As ’5" g gfi|J 0,e fnoculation the tabetic patient 

tion was not delayed further Twelve «>* . 7 mafipnont tertian infec 

developed fever which was found to pVmalaml treatment had to be 

tion and within a day or two vciy energew 
given to save his Lfe , , 

. j II j t !..<« ft to 12 naroxysms before the infection 
The patient should be allowed to ha rigors are too severe and occur 

IS terminated by anti malanal g* neo-8r«phenarome a dose of 

daily the sev enty of the attack esa be CO ^ Thiobisraol given intra 

005 to 0 10 gramme is usually sufficient ^ eliminate the 

muscularly in a dose of 0 1 gramme used to convert a d urnal into 

brood causing that paroxysm and can tronhosoite-induced infections the at 

. ..rl»a fivlr m . d.b.],t.t,d p.Wt ^ . d.y for fi,e d.y. 

tack can be finally terminated by 5 grama q 
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Thu laU hutonttl appeannee of the disease has beea used to euoDort 
^anous claims regarding [is .Uology for example that ,t must be a 
jTi* Penem or at least cau«cd by a specul plasmodial nraia and alternately that 
It must be due to qumme because quinine came mto more general use about the 
lime of the appearance of the disease in medical literature In view of our 
VcoowWge of the epidemiology of Wackwater fever, it reema to the prerent writer 
tnal the increase of blaekwster fever at tb» bceinnmg of the last century was 
^ith the widespread foreign invasion of tropical temtory that oecjired 
at this time and that bcjond thi« the i^iservation docs not point to any special 
attiolopeal factor 


EPIDEMIOLOGY 

Blacks ater feicr occurs onij in highly endemic malarious countries 
(or amongst per'ona who hate lived in such countries) and its seasonal 
mcidence is afwajs correlated with the fca«on of highe«t malaria incidence, 
so that its cpidemiologj is the epidemiology of malaria with «ome special 
features 


Geographical distribution — ^As it occurs in nearly all the intensely 
malarious countries in the world, no separate map is necessary, it does 
not, however, occur further north than 40*N or further south than 20‘’S 
In Europe it la most nrev alcnt in Greece and Macedonia and m southern 
Italy, along the nortn African coast as far east as Tripoli, throughout 
tropical Africa, and in Madaga«car, id Palestine and Syria, m the southern 
itates of the U5 jV , m Mexico, Panama, the Wc«t Indies, and the northern 
countries of South America, and in India Burma, Malaya, the East Indies, 
Siam, French Indo*China, and eouthem Chins 

In India, the worst blackwaler fever areas are in the Dooars and 
Tcrai (at the foot of the Himalayas), Assam the Chittagong hill tracts, 
Santal Pargaaas, Chota Nagpur, and the Madras Presidency, and in 
Burma m the North and South Shan States 


Whilst tfae«e are the localities where the patient acquires his predis- 
posing tendency to blackwater fever, the attack may develop in some non- 
malanous country, it is quite common lor example for those returning 
from the East to be attacked m London 
Local distritution —It occujs mainly “ 
malaria la endemic Ihroaghont the year In India, and m 
countries, it is prcralent where more cmlired racH come into close contact 
with pnmilive peoples, that is to eay, on the borders ol Jf “ 

place? It also has a local distribution that „^arims'^ cte- 

SiSiSHSrlririS 

which endows it with himolylic slraS of malaria 

wnler’a opinion more probably,_W ttol .mim 

parasite is prevalent liwally BlactoaOT « usually 

reported, these might fv_*^un€^of their close proximity to 

been possible to eaplain of mfeelion 

prolific mosquito-breeding sites and/or r 

Individual iondenre-ln 

rare amongst the local thf cities It seldom occura 

IS common m Europeans and m mm endemic area, and 

earlier than one year after amongst those who have 

IS less common after four years resi 
had a previous attack. , , 

People ol all ages and both seaes may be attacked 
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This late historical appearance of the disease has been used to support 
>snous claims regarding its eljoJogy for example that it must be a di*ease 
penem or at least rau*ed by a special plasmodial strain and alternately that 
it must be due to qumme because quinine came into more general use about the 
lime of the appearance of the disease in medical literature ^ view of our 
Imowlcdge of the epidemiologj of blackvater feser^ it seems to the present writer 
that the increase of blackwater fever at the beeioning of the Ia»t centurj was 
issomted with the widespread foreign invasion of tropical territory that occurred 
at thia time, and that bejond this the obser\ation does not point to any special 
•liological factor 


EPIDEMIOLOGY 

B!ackt\ater fever occurs onij in highly endeniic malarious countries 
(or amongst persons ttho hate hted in such countries) and its seasonal 
incidence is always correlated with the season of highest malaria incidence 
so that its epidemiology is the epidemiology of malaria, with some special 
feature** 

Geographical distribution — ^i\s it occurs m nearly all the intensely 
malarious countries in the world, no separate map is necessary, it does 
not, however, occur further north than 40*N or further south than 20*S 
In Europe it is most prevalent in Greece and Macedonia and in southern 
Italy , along the nortn African coast as far east as Tripoli, throughout 
tropical Africa, and in Madagascar, in Palestine and Syria, in the southern 
etates of the lES A , m Mexico, Panama, the West India, and the northern 
counties of South America , and m India, Burma, Malaya, the East Indies, 
Siam, French Indo China, and southern China 

In Indm, the worst blackwster (ever arcM are m the Doom end 
Tcroi (nt the (oot o( the Itimatajas), Assam the ChjltaEong Ml tracte, 
Santal Parganas, Chota Nagpur, and the Madras Presidency, and m 
Burma in the North and South Shan States 

Whilst these are the locahtiea where 
posing tendenej to blaokwater (over, the attack may “ 'SI™ 

malanous country, it is quite common, lor example (or these returning 
from the East to be attacked in London • 

Local distribution -It occur, mainly >VTZ‘'md“mTanV “tte 
malaria is endemic throughout the year In Ind , contact 

countries, it is prevalent where more civilit^ of lunele tracts In 

with primitive peoples, that is to say, on the ^ ^ , gQigW ex- 
places It also has a local distribution ^ ^equally malarious dis- 

plained by high endemicily, for • that in some 

tncto it does not occur, this has 1^ ^-£r,a pSs\te undergoes a change 
local carrier species of mosquito, the malar p ,, , gjy and m the 

which endows it with himolytic strain of malaria 

writer’s opinion more ly., ^ houses’ have also been 

parasite £ prevalent locally Biackwa^J usually 

reported, these might tte^Bou^d, of their close proximity to 

been possible to cCTlam ^/.f^ervoirs of infection 

prolific mo'quito-breedmg sites and/or res 

Individual .nr.d,nr,-In ''I“”Sefg?rt. m India!? 

r.i'“.Z°°feg(o°Xt' mside.ee except amongst those who hove 

had a previous attack , , 

People ol all ages and both sexes may be attacked 
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blackwateh fever 


etiology 

The ffitjological factora must be considered under two headings, \A) 
predisposing, and (B) precijniatuig 

O! the piedispoams factors, W, (ti) and (iifl are essential, and M 
and iv) important additional factora The meidenta that may prccipitete 
an attack can be placed in three groups, one alone is silffieient but there 
may be a combination of precipitating factors 

(A) Predisposing factoti — (t) A plasmodial infection is the first 
essential The disease is nearly always associated with malignant 
infections but instances have been reported where apparently pure benign 
tertian or pure quartan infections have given rise to blackwater fever 
(li) Absence of established immunity to all local raalana strains, such 
as 13 acquired by indigenous inhabitants of a locality 

(ill) Previous subjection to intense malarial infection over a period of 
at least a year 


(iv) Irregular and inadequate treatment of these attacks 

(v) A previous attack of blackwater fever, this is evidence of individual 
susceptibility, for about 10 per cent of blackwater fever subjects suffer a 
second attack 


<B) Precipitating factofj — (i) Quinine administration this has a 
double action as it stimulates the action of the reticulo endothelial cells 
to destroy parasites and incidentally red cells and quinine itself, especially 
as an acid salt also has a slight bieroolytic action The other anti- 
malanal drugs may act in the same way, but are not so frequently re- 
ported as the precipitating factor, possibly becau«e as m the case of 
atebrin the main action of the drug is a direct one on the malaria parasite 
Itself 


(it) Cold (c/ paroxysmal h®rooglobinuria), fatigue (increase of saico- 
lactic acid), alcohol arsphenaimne and certain other toxic drugs, and 
trauma 


(«i) X ray applications to the spleen which stimulate the hamolytic 
cells of the reticulo endothelial system 

The mechanism of haemolysis — The exact physiological process by 
which old and worn out red cells are removed from the circulation is a 
question not yet finally settled, but it is probably an intracellular, rather 
than an intravascular, process as little unchanged hamoglobin can be found 
in the plasma of the general circulation in the normal subject In malarial 
infection with the intravascular buisling of the rosette, red cell debns is 
thrown into the circulation and stimulates the formation of anti bodies 
including hajmoljsins and probably lysolecithins which all play their part 
m the destruction of the invading parasite and incidentally of a very large 
number of red cells lyeolecithms which reduce the protecting blood 
cholerterol assut the latter process Repeated attacks work up the 
sensitivity of the reticulo-endotbelial tissues to this hsmolysin production, 
there is a sudden excessive stirnnlatiOD and these sensitized tissues respond 
by an ei^losive production of baemolysm which causes the ‘ luemoclastic 
cnsis of blackwater fever The excessive stimulation may be brou^t 
about by a particularly heavy malarial infection, possibly by a new strain 
of parasite against which the patient has little immunity or, even in 
the presence of an ordinary infection, by the taking of quinme, which, we 
know, acte by stunulatmg the teUculo endothelial tissues, or by subjection to 



-ETIOLOGT 


127 


cold which asaista the action of the hamolysm already formed (c/ 
paroJcyBmal hainoglobinurn) 


As a result of this hTmoclastic crisis, an enormous quantity of oxyhamo- 
glolin (much of Tvhich la reduced to methamoglobm) is thrown into the 
cireulation (hamoglobinamia) , the rcliculo-cndothelial cells convert a large 
amount of tins into hihrubm but arc unable to cope with this great excess 
and much of the haemoglobin remains m the circulation, and is then excreted 
bythckidncjs (hsmoglobmuria), which are damaged in the process The 
amount of bilirubin in the blood is alco well above the normal, the liver 
cells arc unable to excrete the excess, it is deposited m the tissues, producing 
jaundice, and, being present in the blood in amounts above the kidney 
threshold (hypcrbilirubinairaia), this too is excreted m the urme 
(bilirubmuna). 


Theories regarding she cauie of blackwaier fever — Even if we accept 
ihe description gixcn abo\c os the mccliani«m of the attack, it does not 
rcall} explain wh\ it occurs in some people and not m others One sugges- 
tion IS that there arc certain biological strains of nialano para«ite that lead 
to the production of a particularh actne himohsm or lysolecithins in 
fa\Qur of this arc certain ob«crtalions in the epidemiology of the disease 
mentioned abotc (c g the clo*e association with certain places and partic- 
ularly with jungle tracts), and the established fact that there are con- 
siderable diflcrenccs in the nrulcnce of different strains of malaria parasite, 
but again«t it is tiie occurrence of blackwatcr fever m therapeutic malaria 
—a fiw instance^ of winch have been reported— where the MruJence of 
the -tram u«cd is known The altcmatne suggestion, that a benign strain 
might undergo sonic biological change during transmission by certain species 
of rao-quito>ould al*o be ncgal.xcd by the last observation, and other- 
wi«c lacks po^itnc supporting cudcnce 

KlU™ 5 r“' A ‘'ss »,[ 

the Meond, eoircwhat coptradsfto^ to . people of jungle tracts when 

rlarmodium which are hirboiir^ by ,« that ^particular Btraia), caused a 

traa-mittod to non immunos (non . jj theories were based by 

virulent ipfcctioo In the tnovlen (later named as such) 

paasag" of the Simnn plasraodi im, which it was dormant and over 

(rom^ monkey of the Sdenus monkeys we 

shadowed by a P »««» infeclioa th'ough * i,_mn»|obiauria* in the latter epecies 
produced a virulent infection to™^ plasmodium species which 

(and ineidenlslly drew the firtt •»«‘«“„j2uin.laria ever since) 

the general theory enunented abose j.oTirn^uH 

other thcor.es that ho'C h.® tor»ard 

formation of sarco-lnctic acid by iDUScu ^ ^jy present m blackwater 

by the observation that acidosis is Mt been disproved by 

fever That it is a pure quimne taken qumme 

the occurrence 'of blackwatcrfcver in rters The finding of 

so frequently that this theory c an have lew aupp 

— „ .-H- to blsckwater fever as it is not 

•Tha hmmoglobinuna « not tte result of [owttv 

^ associated with an> h*aiocIastic crisis possibly eombioed wi 

tion of red cells bv the phsm^iom »~~- 

thrc‘hoId for htmoelobin in the nosi 
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BlACKWATEft FEVEH 


though it IS not uncommon for urinary secretion to commence again, even 
after 48 hours, aiotsmia (‘ursemiaO as the result of contmued anuria is 
a common cause of death Even polyunc cases may prove fatal 

The spleen is usually markedly enlarged and tender {but may be tern- 
poraniy reduced durmg an attack as a result of the expulsion of reserve 
blood), the h\er is tender and the gall-bladder may be felt, jaundice appears 
carl> , on the second day, and is usually unaccompanied by itching 

Recovery may he rapid, or on the other hand the symptoms may 
increase and the patient die of heart failure, or cerebral symptoms — 
imlabiht> delmum and coma — ^ma> appear, in such a case he usually 
shows early signs of collapse, the breathing becomes Cheyne-Stokes in 
character and death soon follows 

A marked degree of ana;mia, which is usually macrocytic, and general 
debility are common sequel® In some cases blood regeneration takes 
place lery rapidly uithout any specific treatment, but when the anjcmia is 
definitely macrocytic, it may neccs«itate \igorous hsematinic treatment {inde 
infra) 

Relapses are common 

Climcal types —The rccognited special types are (a) the mild (more or- 
iels s>mptomless hxmoglobinuna) , (b) the fulminating, (c) the continuous 
(in nhich repeated haimolytic cri«es occur), (d) the anuric and (c) the 
hffmorrhagic 


DIFFERENTIAL DIAGNOSIS 

The conditions from which Wackwater fever has to be distinguished 
can be grouped under the following headings — 

(n) Hxmoglobinuria caused solely by the taking of quinine or 
nlasmochm (the existence of this condition is now questioned), ‘march’ 
fucmoglobitiuria, parox> emal hsmoglobinuna (an interesting condition 
dependent on the incompatibility of an individual’s plasma and red tells 
due to the presence of a special hamolysin, the action being precipitated by 
cold, usually locally applied cold), nocturnal hemoglobinuria (Marchiafa\a- 
Jlichcli syndrome), sjphilittc hemoglobinuria, hemoglobinuria caused by 
poi«ons such as potassium chlorate or carbolic acid, snake bite, and as a 
result of specific sensitiveness to certain dietary substances, an example of 
which IS 'favism', a condition simulating blsckwater in other symptoms 
and caused by eating uncooked broad beans (Kicia /aba) m excess (Lui«ada, 


Certain drugs and other substances may produce a red coloration in 
the unne, which could be mistaken for ha?moglobm, for example, beetroot, 
cocmncnl and, amongst the drugs, nmidopyrm, phenolnhthalcin, and 
prontasil rubrum 

Ilicmoglobinurta is al«o imitated as a mcaps of malingering (in India, 
pan, eomniQnly chewed by Indians, particularly women, added to the urine 
rnakw a fair semblance of hannoglobinuna) The final test for h®mo- 
giobm IS by means of a epoctxo*copc, the hemoglobin bands are easily 
reeognited This can be done with a pocket spectroscope 

^*‘"'****”* due to various local causes, oxaluna, new growth, 
^™o"hagic diathesis and other conditions where 
BtmorTragea occur from mucous membranes 

diMM. u ^ V'? j«j^,«^pcciany jellow feicr, or ■Weil’s 

dueMs, Iti both the^e conditions it dexclops later and tends to progress 
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TREATMENT 

Gfneral pnnapifj — The patient should be treated and nursed on the 
spot, and moMng a\oidcd as far as poesible, he should be kept warm and 
u po'isible provided witii a night and a da> attendant, the acidosis should 
be counteracted vugorouslj and he should not be given quinine 

As the acute stage is likely to be a short one, the patient need not be 
pre<«cd to take food, and if he demands it, fluid of low protein content 
onlj should be given The fluid intake <houId be maintained at a high 
level and at least 6 pints of fluid given dail> Thirty grains of bicarbonate 
of soda can be added to a pint of barley water or fruit juice and water 
without making it unpalatable Additional bicarbonate can be given in a 
mixture, and if intravenous saline is indicated, 150 grains of sodium 
bicarbonate to the pint should be added, at all costs the urine must be kept 
alkaline to prev ent precipitation of the himalm and the consequent damage 
to the renal tubules Gluco®e should be given by the mouth ad lib , and some 
workers prefer intravenous glucose, 5 per cent solution, to intravenous 
bicarbonate as they report that it also helps to reduce hsmolysis 

Anti-malarial drugs —In the majority of cases there are no parasites m 
the peripheral blood at the time the patient is seen after the attack and m 
these circumstances no anti-malarial drug is p^jessary If parasites are 
Mill present atebrm in the u«ual do«es («c p 301) should be given 

Symptomatic For anuria if intravenous therapy fails hot fomenta- 

tions or (fri cupping should be applied to the Imn hot 
and finnllj Ihn tindder filled with warm '•‘'“if 

cilraln m normal saline) and the patient allowM to empty the bladder after 
a fen minutes, this often starts a reflex secretion of , . „ . * 

Sodium sulphate 1 83 per rent of ‘hf. “5‘jJ?“Vfi,,rshSd'be™i^^^^^ 
fiten intravenously by the drip teed method, up to a litre, should trieu, 

if the above methods fail , „ , 

^ The diuretics that are most “J'/SSro^ealr 

bcuioalc eiscn bj , mis daily gi«n by tte mouth 

Citrate gr m or diuretin gr x three tiroes « / p wotipnf in* 

Vomiting cau sometimes ounr^^ato 

to suck, it not, 1 ^^'.“I'f'.S Sier simpler means of eon- 

should be given by mouth but it l.„^ (j/10 gram) and hyosem 

trolling vomiting tail, an mjeclion of morphia (l/ru g 
(1/200 gram) may be given cnrdiasol, and coramme are 

For cardiac stimulation, camphor m oil carnias , 
the drugs ot eho.ee doses (i gram half- 

As a purgative, calomel «houId pe giw 
hourly up to li grams) ^nocifics for the treatment of black- 

‘ Speciflcs ' —A large n^^er of epeeme f 

water fever have been ,^aijy without any scientific bwis 

considerable local reputation, thouEh ^ y pedunculans How 

A good example of such a drug » S defined by its 
this IS supposed to act has never recently a special extract f 

no effect w a malarial shown to possess definite anti- 

plant has been prepared which n jg 42 ) 

hffimolytic properties in vttro ( P beareana, this does not ^ow 

Another such specific i^eiijact of gJ^^j^ies Cosm fistula has been 

m India and recently the extr^ o* « ^ 

tned in this country, with app 
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A line of treatment more recently introduced is ■with cortm, or its 
Bvnthetic equivalent, desoxycorticostercme acetate, 25 mg immediately 
and 5 mg 4-houTly, combined -with intemm C m maximal doses intraven- 
ously or intramuscularly, and cbol^ctol 15 grains 4-hourIy by the mouth 
Even m this case, the exact rationale is not clear and it is doubtful if 
cholesterol taken by mouth increases the blood cholesterol appreciably, but 
the writer has seen uniformly satisfactory results ■with this routine during 
the last hw years Again, however, no scientifically controlled senes of 
expenments of sufficient number to carry any weight have been reported 
upon 

Blood transfusion and other hxmatjnir treatment — Transfusion has 
been used freely in England in anaemic and asthenic casesj but has not been 
so successful m the acute hiomol3rtic stages of the disease m the tropics It 
should be avoided in anuric cases, but in other cases, where the patient is 
suffering from anoxamia after a crisis, transfusions of cross-matched whole 
blood up to 400 c cm m the first instance are certamly worth considenng, 
they must always be given slowly Oxygen will always be helpful at this 
juncture 

After the acute stage has subsided, as there has been an actual loss of 
hemoglobin m the unne, there will be some iron deficiency which should be 
made up, but liver extract usually causes a more dramatic improvement m 
the blood picture Marmite should be given, and continued for some weeks 
if possible 

Dwt — ^Diet should be fluid and of low nitrogen content during the acute 
stages, It should be increased ^dually but protein should be avoided for a 
few days When the albumin has disappeared from the urine, a liberal well- 
balanced diet should be given to compensate for the serious protein losses 
that have accompanied the attack 

Convalescence — -A special word of warning is necessary m con- 
valescence, as sudden heart failure is common, some physicians insist on 
all patients remaining strictly in bed for at least 10 days after the hsemo- 
globinuria has completely stopped 


PREVENTION 

, prevention of blackwater fever is the prevention of malaria and 
the subject does not require separate discussion here (see pp 111-1191 

^e drug ptophyUxw is also the aame as for malaria, but, in view 
01 the undoubted action of quinine w precipitating an attack of black- 
water fever, the question whether it is advisable to take prophylactic 
quinine in a blackwater fever area wUl naturally arise Whenever this 
found that the disease is far less 
prophylactic quinine regularly than 
amongst those who take it just when they happen to remember it, or not 
malarial attack, whenever it occurs, can 
!h,, rsT against blackwater fever for 

preferable to the cinchona alkaloids and, after a 
po5p of Sugl P^aference should certamly be given to the atebnn 

might JroVde I S SafcSSfa'lSSy^ bf ShyScally 
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PROGNOSIS 


One of the principal charactenelica of blsckwater fever is the great 
variability of the seventy of the di'case from place to place and from 
time to time m any one place this is why the results of any particular 
form of treatment are so likelj to be misleading When large series are 
reported the death rate usually vanes between 10 to 20 per cent but m 
a smaller series a death rate of 40 per cent is not at all uncommon and 
cODVerJcly death rates as loi\ as 5 per cent are reported 


The prognosis deteriorates with each successive attack There is a 
popular say mg m blackwater fever distncta that ‘ one often recovers from 
the fir«t attack, seldom from a second and never from a th^d This is 
of course not tnic but it conveys the nght message and as there is some 
evidence of individual susceptibility which is ^sibly enhanced ^ an 
attack, It 13 advisable for a blackwater fever subject to seek employment 
in some other locality 
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> flip current explanation for the 

AWendum -Recent . rrault of excreting the large 

anuna namely, damage to the J^llJP^^pjtation of acid hamatin m the 
moleculed (68 000) himoglobm and The de^ee 

tubules in an acid substratum has s complete anuna and the 

of tubular blockage is not „i,„m than in the glomeruli it is also 

damage is greater in the tubular cp . jjy precedes the blockage ^ is 
suggested that the tubular tissues to which tubu 

damage is possibly due to >sc|iaMni« of ‘he believed hat 

epithelium is far more _„„t alone explain the changes an 

acidosis which is not constat c „• be considered as a who J 
acid ba«e clectroly te w ater important factor 

dration extrinsic and intrinsic excessive alkahniration 

The TegrS ofTnSa W 

E .tTki'” t'hA h-|;rfob.n .h- 

not .eem to demand .t and that better * “f ‘ 

giicn IS often haemolyzed It „,,h oxygen inhalation 

obtained iMth plasms transfo-mm eon. 



LEISHMANIASIS 


CLASSIFICATION OF LEISHMANIA INFECTIONS 

The diseases m man caused by protoioa of the genus Le^hmania Ross, 
1903, can be considered under the following three headmgs • — 

({) V^ceral leishmaniasis, or kala-azar, m which the causal organism, 
Lmhmania dononam, is spread by the blood and invades practically all the 
tissues in the body except those of the nervous system 

There is an infantile variety of kala*azar, and m the past the causal 
organism of this disease was <ailled Z«eisfcmafu<i xnfantum, but it is now 
generally considered that this latter organism is identical with L dononam 
Similarly, the causal organiam of the recently discovered South American 
variety of kala-arar has been called Leiskmanm chagast, but its distinction 
from L donovant has not been established 

Po8t*kala-azar dermal leishmaniasis, in its numerous forms, is a late 
sequel to the generahied infection, m this condition the parasites (Xi 
donovam) , having disappeared from the viscera, are confined to the skin 
and cause non»ulceralive skin lesions unaccompanied by any general 
symptoms 

(ii) Cutaneous leishmamsais or oriental sore, in which the infection is 
localized in the skin and causes ulcerative lesions, in this condition the 
Infection is apparently not spread by the blood-stream, but, rarely, exten- 
sion has occurred along lymphatic channels, Lexshmanta tropica is the 
causal organism 

(ittl Muco'cutaneous or South American leishmaniasis, or espundia, 
in which there is a primary invasion of the skin, as in oriental sore, 
followed, sometimes after original sore has healed, by a specific 
ulceration of the nasal, buccal, and pharyngeal mucous membranes, the 
spread of infection is presumably by Uie Wood-stream, although the blood 
■hiiOT^mmstfj’avWiifrAhrM’iAijWsu, ^ew/hiramB drasti\ensxs 
la the cau«al organism 
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r,. ,e“l,ze th.t lh« total! »«k . 

r S 

displa>ed when Giles (1892), finding trhra first Rogers (1897) 

and then Ross 0899) concluded that . .. ™gt ioq per cert of the 

reason Both the"fi infections wiU be found m aimosi iw v 

inhabitants of some districts m Aeaim. 

The potitioo wo. clontrf when m }W t he ^HTlSr iS SJhS t £ 
leisfcmnnia doKOMTii was kalaaiar wbch he had contracted 

spleen of a eoldier who died m England fr^ !«»»«« ^ by Donovan in 

atDumDum a iniliUry antonment wtode 

the smears made from spleen ‘LdTeneonised m Greece and other 

A disease known as ‘ ponos > *^*^ *“_*, ebown W be caused by the same 
Mediterranean countries for many years was eoown w 

organism , „ . i^Und m 1910 and in the Sudan by 

K.1....U tot tofOwJ » Cbjta by W"" 

Bousfield Thomson sod Marshall twill 

EPIMHI^^^ has a widespread distribution 
Geoge^htcal distribution —^e America, but up to now 

in the OH World, and has been reported from oouin 
not from Oceania g,j,ly^ the ‘ toe ’ of 

in Europe, the most heavily l“the Adriatic, an indigenoue 

Italy and certain “|n Yugoslavia the disease appears to 


be comparatively couuuu,. Malta, ana lu 

provinces of Catalonia and Valen reported from many 

and other Greek islands, “'“‘'i, ^ 1421 cases were diagnosed m a 
other Mediterranean ports At »ta™ J , deaths among infante 
period of ten jears, and m H)** toe.se, but m most of the 

during one year were sat^ occurrence (see figure 24) 

other places it is only sporadic Alediterranean area 

1 11 .; d.scLe IS confined almost 

_ “Let to 

// \ j children 

i/ ^ d vVTS ^ Tn North Africa the same 

gTnnis^ tha,-ta.^,Xaa 

m the Sudan m Kass.la 
reported from Abyssinia, northern 
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mcSco“„nheV.Lt' iZh''” “"y 

but has an age distabution comparable ’to th? Asiatic fnm° 
came into prominence during the fighting in I 94 S , I, disease, 

the borders of the Sudan, and a nunfber ft Tnd.slv' Abyssinia and on 
In India the distribution la rtorve bnr.b T^ 

p™LX "ttSet inf^c WateT X”" -dro'fX 

st“aiy';s/r^f“ It 

' ' ' *'“"dred cases each year m 

iladras city The coastal areas 
arc then free up as far as the 
Ganges delta The nliolc of the 
plains of Bengal arc hcaaily 
infected TIio endemic area 
spreads along the Ganges plam 
J?''"”'. "'here the incidence 
b'Eh, and to the eastern 
ide of tlic United Provinces as 
far ns Liicknoa, where the 
ncidcnco gradually tails off, its 
hv In ‘’“■"S checked 

w . e '^9 I" B'bar it 

IS confined to the Ganges valley, 

'“i""' ™ «‘c "orth bV 
b, .7™,“'“^?' the 'outli 
ha the low laterite hills of the 

easV/l ’’'3'"““ I" " PPrth- 
direction the endemic 
‘'’ 1 '!'’“ “'“fi ‘ho Brahma- 

prmincc IS heaaily infected ns 
I" 3’ ®'hsngar, at present 
e^l “““r further 

fnenc mam Bengal 

into t '"demic areas extend 
bnt f S?" Bengal and Sylhel, 

ranZ V high mountain 
‘‘iJ'dc India from 
to Rpo he interesting 

iin r^f the opening 

hpfw communications 

mountains will lead 
:°t/\^^ension of the disease 
wrSo on analogj the 

(sJp r that It will not 

{see figure 25) 

ati” ^^'03 the endemic areas 
all north of the 
aS are mamlv 

.g’rd^t?b ™ ‘he grand 


Fieumee k.h .a,, u,.,„n , 



“ to «’ch’ar?h.S* 15.', 


canal in the provinces nfK *’ aS tg"'?' ’‘"d are mamlv 

further north into Jehel and’ZcKZMur®* 

la Cases have aI«o been 
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reported from Mongolia Undoubted indigenous ca«es have been found m a 
few places in western and eouthem China, but there is some question if the 
cases reported in the extreme south near Canton and m Yunan (also shown 
in figure 26) are really indigenous ca«e8, in view of the extensive migrations 
of the population that recent e^cnt8 ba\e led to 

There are endemic foci in Transcaucasia and Russian Turkestan It 
has rccentlj been shown that kala a» ar la widespread in the tropical zone 
in South America and a few cases 
ha^e been reported from Argentina 
Isolated ca'cs ha^e been reported 
from hero during the last twenty 
jears, but on the whole the 
reports were reccned nith scepti- 
cism, until light was thrown on 
the subject bj the jellow-fever 
>lscc^otom^ service in Draii! and 
Argentina, out of 47,000 vi«ecro- 
tomic«, Icishmanuc were found in 
41 specimens Sub«equcnt clinical 
ln^estlgatIons in some of the in- 
fected areas brought to light a few 
ca'ca of kala-asar Nearly all the 
lei«hraania-infectcd \n«ccrotom 5 
specimens and most of the clinical 
ca«e8 eame from the north east 
comer of Brazil bclnccn Para and 
Bahia, but a fen kala-atar patients 
were a!*o found m the Chaco dis- 
trict of Argentina The ca«es were 
sporadic, and entirely unconnected 
with one another (sec figure 27) 


Epidemic features— In most 
countries in which it exists, kala- 



Fipire 77 M»P showing kalB-«»9r 
dulnbutioa m South America 


azar is sporadic in its occurrence, 

but there are others, such as Bengal, v DraPurliRtiona of an 

»herc .1 IS mtajclj endemic although was Svem 

epidemic-like nature In the days j _ definite periodicfty 

these n-es and tails m incidence appear I" ““ “ S -was usually a 
about filtcen to twenty years lasted V 

widespread increase m incidence oter , . disease did 

three or tour years, then there ^ J S wave the mcidence did not 
toptTr&an oneXd ofa q”.Ser ot fli. tucidence at the top of the 

The character and pcrmtlteily °^^^t''’afSMim^Sat'have beeS 


being disturbed by the nmvincca Assam ana ceugai, oiuv^ 

instituted in the most heavily epidemic wave started in 1917 

the beginning of the last epidei^ prcvi^ experience another wave 
and reached ite peak about 1923 returns give little 

is o^erdue by at least S'"® **^Bihar, at the periph^ of 

indication of it, except on campa'g" instituted, and here the 

endemic area, where no treatment ^jarmed the health 

increase in the incidence ot me 


Assam and Bengal, since 
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tion factor determine thf St and d ,™t?n ‘I>® P->P»Ia- 

indiMdual villages, when all ih*. incidence m the 

children bom since the last eniHem ^ susceptible material, i e the 
donm In ™ Xge m BenXnTh.r™’ ”, “>’5“^' “>= 
years 20 per cent of the pomilation j” j d's<it>se for many 

a period of three tears and two ven« hundred were attacked within 
the whole year ' ° “"'y one case occurred during 

During tSL*h3“centa^“tterfS“bSjiVh^‘‘''“ '“y“S'on of an area 

fj'h has earned the disSe furtherun tS‘aI 

the Assarn Talley adjoining the Bengal nlain °k™l Part of 

M It IS in Bengal, but further up the iSlev il a’n^ ”, "°’y 

seems to disappear entirely in Uie nerioPhrfw’^^ ™ ? aP“*o"»o fo™ and 
has not yet reached the oiemreaK end of the'?k1leT* The disease 

areas he'low 2OT™feeSfail"J*^“°",— kala-azar is confined to 
origin have been reported from brnW .lio a ’'“‘her doubtful 
areas with a high humidity ?e a Sn I'S'l “”""“1 »oil, to 
more ™‘h a loi mean dmro.l ^ humidity of not less tiian 

20 F , It IS a disease nf rsnge of temperature, t e not 
damV^ occurs in the latter jt 13 found m rather than of to^ms, and 
aSd m Wh' t"? '““'I 'oLpiSincfa , ° n fP"® ^orey) and usually 

S " ^ “^he'SmraE^S^ ro”u^d^SS‘a" 

KalZalTr "r? 

didZ‘cbtv'fi; “hown in 

distance nf ^ spread of infection but th ^^0 same Bite 

In cla T ‘ ^ 

^nThe^nf^^^V'^® endemic foci^OTmpar^Ip't ^ towns, such as 

SoccuS^n tbe MeditSpIt towns in India 

similar tn° outskirts of disease is reported 

v-hich arp already described but ^* 1 ? in surroundings 

,S««onal inadencc Tn rraes^ » . “**tries, has been noted 

ther^is a incidence 

starts to >" «>e.omet Assam 

season tupp autumn, the oennH ir» ® winter months, but it 

define “ Ma§rS the SSZt'"' '5"°’^”® ‘he rainy 

rise in thp eo«« and Abjssima incidence is less well 

rtmy season Trl'"",' rtaSd Z ‘hat the 

are the periods of h^,lf‘‘,‘^®'“''’ya™"uerSntb!‘”''j“ height of the 
Of highest incidence onths and in Europe the spring 
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MoBth of onset of kata 
aiar based on over 2000 ca«es seen 


Age and sex incidence — In 80 far 
as the age incidence of the disease is 
concerned, the endemic areas are 
sharply divided into two groups In 
the Mediterranean areas the disease 
occurs among infants and very young 
children, 93 per cent under the age of 
five years, and is rare among adults On 
the other hand in Asiatic endemic areas 
the highest incidence is among children 
between the ages of five and fifteen 
years This difference m the age inci- 
dence has led some workers to regard 
kala azar in the two regions as being 
distinct, and to u'e the term ‘ mfantile 
kala azar ' for the disease as it occurs 
on the Mediterranean littoral The 
age distribution, however^ is the only 
notable pomt of distmction Even m 
India kala-azar occurs among mfants, we reported a case of an infant of 
less than eight months with well developed kala azar of about four months 
duration 

The age incidences in the two sexes seem to differ slightly, in Bengal 
we found that the peak of the age-mcidence cipe was from the cirttb to 
the tenth year in girls and from the tenth to the twelfth in boys This is 
possibly correlated with the earlier maluntv of females 
figures sbowmg the age incidence are available but *1*^^ 

alUough based on a comparatively small m^ber, is probably the mort 
accurate, since the figures were collected by house to house in^tigatmn 
over a long period, and are not taken from hospital and 
Thev are ombablv typical of the Asiatic endemic areas generally The 
avadaWe e^deJef suSests that in the Sudan the age incidence is slightly 
higher, Henderson (1937) reported 34 per cent in persons aged 20 years 
or imder (c/ 74 per cent m our Indian senes) 

Aae and sex tJtctdence of . 


Under 5 years 
5 years but under 10 years 


I 


Per cent per 
quinquennial 
age penod 


1240 

2713 

2300 

ll&S 

8&>X2 

310X2 

103X2 


the collected figures «how a difference practicalij di«appcars 

errors of selection are eliminatea endence of racial or class 

^ Sd-’A=”i.t,cs 
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tthen living under comparable conditions The disease is rare among 
better-class Europeans and Indians living m well-built and well-ventilated 
houses, but it is \ery common among poorer class Europeans and Anelo- 
villages the disease seems to predominate among 

tang ZpVrata ely ‘'■<= »ndus 


/ETIOLOGY 

but there is littlp «.viri<.n/.« *w has been named L infantum, 

L Zooam The pa?a“ e Jw ™y 

beep called L co4, bS lL??e“dfnL 

this also IS identical with L d^omm instances, at least, 

Morphology and Lifc-cydc of LetsAmania donovaat 

form, the Leiatoin-Donmn bKly *m°\Aieh V “p ‘round’ 

of Its mammalian host, and the fla’ccnal^^SJ'”™ ■“ *>>6 body 

arthropod host (tide infra) The i which it occurs m its 

tha Sagcllate form iviutf’ tak?'p,tl°‘’S/rdm,^ round form to 

^dj uith nn average^ diameter j 

being about three quarters of the the 'oval form 

taming a nucleus ^ hich is more or fe?*’ cytoplasm con- 

diameter, a Parabasal bodyTrom nVifh ^ “ ’‘ttle less than 1,. m 

The Lci.l,n,»n n . rhiroplast, and a tacCole 

Urge wandonng macro^pha'^gM endothelial cells and 

arc therefore found m the lissiil, s body The narasites 

Et'nfls"ttS ? 'r Cf cC‘r„d"n 

v' ut ^in^ia it has been difficult to d^m m the l5Tnphatic 

'babic paraulcs m this fn™ 1 '’""““‘■'“‘e them m this Ltc 

aadti^'CV’Jhc^ “™' (SbSuSife^™™et™tcd m the fiEccs 

'2-r ■“'‘>-'srsc5£ = 

_ the immediate Mih t ♦ t ^ident secondarj infection 

,n the stools and 

> natter of ho„ '^“V ““‘"de the bod? Yho?"'“ ' ''‘Penraent, there is no 
beer, a pure gro» thTn'eS 'Pblo for more than 

nmania has been obtained from 
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rlpd5ykB'’“‘ “'EWisms the leishmama, are 

^**SelIate itage— The flagellate foira shows se\eral moraholoeical 
“ ® fusiform organism with a flagcl- 
r the breadth 0 5^ to 2 0 /i and the 

flagellum lO/i to IS/i The body of the flagellate consists of 
cytoplasm, a centrally situated nucleus a parabasal body situated about 
midway between the nucleus and the anterior end of the body of the para- 
site a rhizoplast and flagellum springing from the parabasal body, and a 
vacuole lying between the parabasal body and the anterior end of the bodv 
of the parasite (see figure 29 and plate B) 



Figure 29 Structure of Leishmaota m the round and 
the fiageltale or leptomooad stages 
N “ nucleus V “ racuole 

P “ parabasal F “ flagellum 

R — rhiroplast 


Culture — A number of different media have been used for the culti- 
vation of leishmania but by far the roost satisfactory is NNN, or Senekjie’e 
(see p 164) medium The former is a simple saline agar preparation to 
which about one third fresh rabbit’s blood is added while the agar is cooling 
but IS still m the fluid state The blood and agar are then mixed by 
rotating the tube between the palms and sloped The hydrogen-ion con- 
centration need not be adjusted as the blood is an efBcient buffer, the pH 
IS usually about 7 0 but good growth will take place between pH 4 7 and 
8 3 , actually the optimum appears to be somewhere about 6 0 The morbid 
material containing the leishraamie is placed m the condensation fluid, 
flagellates appear within a day or two, but much longer (10 to 30 days) 
13 usually required for the identification of a scanty infection The 
optimum temperature is about 28'’C , but a good growth will occur at 22 C 


Survival and pathogenicity — The flagellate form is a very deliwte 
form and contamination with bacteria will rapidly kill a culture The 
flagellate will not survive in water or soil but survives in sterile milk for 
a few days When injected subcutaneously it rapidly rounds up and loses 
its flagellum 


It has been shown that in susceptible animals, Chinese and S^ian 
hamsters, Cncetolus gruem and CnealtM atmite, infee ion can be caused 
by the introduction of either the nimd or the 

StaT^'eept kapier^erul .TS)'** to 

Sa^'mtec'tmn"is‘no‘t' easily «nTcyed'by the subcutaneous 'route {nie 
infra) 


Transmission 

Histontal — tow lala-**sr7s t^smItte3 
investigations have Sh“”'‘to™c.Sl. l»v. t..a prepoeaM a.d 



Purr I (Mcclinni«m of trRn*mi«!sion of Kala asar) 







Plate II (Pathogenesis of Kala azar) 



Leptomonad forms are injected bv a 
blocked eandfly mto the ekm^ 


andround*up**'^Som!^Tro**.*u'^*^ flagella 

otbere by polymorphonL^feare 



{^1 

Thf r, a 

to the presence of |e,X 
f anu .n the fo^ of Tn 

tiM®^V°" Pfolifem 
tion of tissue and blood 




The former multiply but 
he latter are digested 
and disappear 

Parasites are then taken 
up by other macrophages 


^'^entually sonip nt ik 

= 







SfeM 

" '^‘11 take place 


WraMti.p^^'^.i.^t'pffers cells are seen 
tion hill parenchyma cells esca 

Pertroph.e:fPK'5ffers 
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division occurs, bj the third daj the infection has reached the cardia, by 
the fifth daj the parasites ha\e pa^ed through the ce'ophageal opening 
into the pharjnx, and bj the seventh daj the parasites may be found in 
the buccal cav itj If about the fifth da> the takes another blood meal, 
the flagellate infection 13 retarded and remains comparativelj light, if on 
the other hand it takes fruit- or plant juice, the infection is not retarded but 
progrc‘=«es rapidlj to the stage where the <r«ophagus and pharynx are 
blocked with a n)a««i\c flagellate infection 

hen a ‘ blocked ’ flj feeds on man, before it can take anj blood this 
solid block of flagellates has to be ejected, and it will naturallj be injected 
into the wound made bj the sandfl>’s probo«ci« There is a little local 
reaction to this inoculum of flagellates, some flagellates will enter the blood 
stream where thej will probably be destroyed but others will be taken up 
bj the ti««ue macrophages and here thej multiply slowlj Parasitized cells 
ma> enter the circulation and be carried to the viscera, or thej maj remain 
in this local depot until «ome general mobilization of the macrophages 
takes place, as in tvphoid and malaria {see pp 147-8), when the parasitized 
cells are earned to the M'cera where m a more favourable environment the 
leishmania multiplj rapidly, and the infection becomes generalized 

The land-fly veccor* —The three most important species are Phleboto- 
mus argentipes Ana d. Bnm m India, -P tnojorvar cAinensw New«t m 
China, and P pemiciosus Newst in the Mediterranean area Thej are all 
^e^y similar in their habits 


PhUbotomui argenUpes-Ttus a a dark brown medium «i«(| »ndfly 23 to 
23 mm long, on the thorax tie dorsum is bbcL and the 'ides light yellow, the 
wings are rather broader than those of ino«l species and li>* tarn 
According to feinton this species a not found outside 
distribution la India, but is most prevalent in Bengal 

found at any time of the year but u most prevalent dunng and immediaUly 
after the mon«oon {tee figure 25 plate A) 

fcVS“;er‘“c? 'if .0 

P argenlipei from which it to however easily distinguished- 

nUbolom^ Ts 'S-Slyt mSti 

which when present are arranged in a tnanpe, thorax and cox« are pale 

on the vertex of ejjw are ^ p,,e 

translucent and oeb^eo'}® “ 0 ^ 8 ™ “aiW iridescent in a strong light with 

grey, the hairs are pallid the wng are 1 a largest hairs arising 

a distinct metallic lu«tre Jhe abdomen dtsbnet tufts are found as in 

from the apical margin of the «cgmenL but no uisunct lu 
P papalasii 

Sand-fly id the 

incidence cu^e m March m g,eg are found in the largest 

hot drj months of April and May ine currents They are al-o 

numbers in cattle «heds well protected f^ currents^^ ^ 
found in the ground-floor rooms of especially in rooms 

ventilated and have a broken wSre'duck* chickens or goats 

W'lth a window opening on to a courtja almoH any hut but tlicy 

are kept In the rural areas thej can be found m 

prefer those nith thick mud the} can find comparatnel} 

continually draw up moi'ture from the gro . 
cool humid conditions at almost any time of the j 
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Bengal obTam^tor f™" ">>"'■ ‘I-' '-"OS'" »' 

and when the*choice*w*bctw^n'^Lf*^*^°'" supply, 

former on the other hand tw ^7”*^ human blood they choo«o the 
birds This obsmat“ animals or 

the blood meals of many sand flies^oMlf. identification of 

fLloyd and Napier 193n) Ti, species by the precipitin method 

sand fl.es to the^^^cinity but aUhe cows attract 

from human hosts and^are therefore a the flics’ attention 

other animals attract sand Him ^ blc«sing on the other hand 
their breeding but do not withdrAnMiP^^'^il'^^i auitable environment for 
noxious Thi fits in nith our therefore wholly 

azar m towns and mixed villapes the distribution of kala 

seems to provide some degree of fu^ *he Hindu homestead 

s oi protection to the community 

and kept at a cons°t7nrtcrop^r?turo*of*fiO^^^ 

saturation of the atmosphere throuphftl»^?k ^ almost complete 
sufBciently long for the nilSf ^J'^'ntj four hours if they arc 
The^wef'hV*TP"^^'^f®^‘hey wduJ^^^ ^ de\clop fully kept 

The wet bulb temperature kW or e\cn longer 

thrte months of the year 17^01 ^ S*’®!® hmits during about 

provincM this may account for both th”^ Assam but docs not in other 
seasonal incidence of kala aza? in^ndw ^®®S™PhicaI distribution and the 
Correlation of sand flif« v i 

observation concerned 

„^f"?®‘ssion Further this sS n? the sand fly hypothesis of 

blood^fppi'' ®''®^ locality where kala^a^r^ nctually been found in large 
acauTm^^K®^ f percentage of thr. ^ persistent human 

thw^js noWn/®®*i®"\-^"^^cted flics ha\«. ^ infected person 

endemic area? «>« fecte repeatedly in/aturc 

in thi«i insects of anv nthJl! f*^® ™ore prevalent in the non 

IS unlikelv trt development of n° experimented with 

from ififi/*? purposeless (m natural infection occurs and 

been insect the develooman* * ^^Sellate infections which pass 

infection ^,,f^®riraentally that the flw* usually posterior) and it has 
these faetp m other mammalian h ^ oupable of transmitting the 

SiS“^® ceS, Sat p 144) All 

localities althni*^^\^^^°®“*‘®sion of the jusect is the most important 
u«es although it may not be the^lv “^n to man m moat 

Sources of infection n ^ 

of kaia°L?/when m India man is the sole 

he is the mos^ P^^^^ites are usSllv ^ “uturally during an attack 

post kala aznr source of infectmn^iPi^^^^l ^be peripheral blood 

Further it has h?i°^ i, will also showm that the 

and cured fof^if®®'' (Napier !? the flagellate infection 

a sand fly I patient treated 

must take pla?e frnm®+i?®®® the blow! cultnS ^ source of infection to 
P rom the parasites that negative so that mfection 
are lymg dormant m the skm— the 
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causes of the later dermal lesions It is thus easy to understand how 
infection, once established m a locality, remains endemic 

In the Mediterranean, as canine infection is widespread in these areas 
and corresponds seasonally to the human infection, it is suggested that dogs 
maj act as earners, there are, however, areas where the canine infection 
is common and human kala-azar does not occur In China also, dogs have 
been repeatedly found infected in kala-azar endemic areas, but in India, 
on the other hand, the only canine infections reported have been m northern 
India where kala-azar does not occur A natural infection of a bullock 
has been reported from Assam 

IMMUNOLOGY 

Antigenic properties — Noguchi demonstrated that there were differ- 
ences in the antigenic structure between L donovant, L tropica and L 
hrosifiensis, but that L mjanlum was antigenically identical with L 
donoiam There are strains of t cams (of the dog) that are closely related 
to L donovant and others that are rclat^ to L tropica 

It IS usually stated that no agglutinins are present in the blood in kala- 
azar, but new method have demonstrated <pcciDc agglutinins, both flagellar 
and somatic, m infected and immunized experuDentsl animals 


The presence of a specific complement-fixing antibody was demon- 
strated by Kindle, et al (1926) , they u«cd a flagellate emulsion as antigen. 

ImmDtiitT —There fa evidence of some natural immunity to mfection 
It has been shown that healthy adult man is not always euscepubie 
Numerous attempts to infect man by the mjection of ^tjwcted mstcnal have 
failed, and accidental inoculations have not produced the diseasea, these 
inclutfe four deliberate (in leper volunteers) and two accident] eelf- 
inoculations by the writer, in which no infections occurred, and five 
inoculations by Adler (1940) in inoperable 

clinical infection followed Tins immunity la subieet^to the i toeS '^of 
manj factors which determine infection (vide from 

been cured, the patient apparently enjoys almost /S i ‘ ™ 

a second visceral infection This also applies m 

menially mfeeted hamster, treaW hamsters 

are immune to infection w ilh t cams There i^ oriental 

against other leishmanial infeclions, eg L tropi 

Secondary factors o?the 

It eeem probable that some f ^ u has been pointed out 
disease m a person inoculated gi”f^cjated with conditions of 

that the worst outbreaks Sh as the malaria epidemic 

economic distress or some (IMS) determined the origmal 

in the seventies, which according to Ko^ l ^vhich preceded the 

Assam cpidemm, and the influcntn epidemic of 1911, wn.en p 

last extension m this province evonpmi 

, a. I.HI« roamn to suppose that general 

On the other hand, there ” J'^^^nary to kala-azar infwtion, as 
lowenng of resistance is picked out, but the wri^ 

weak and debilitated people are not prepare the 

has suggested that possibly certa“ parasite m a person m whom 

way for a general visceral “vasiOT o P incubation period varies 
it had been lying dormant for w®* . j }iave produced epidema^ 
from a few weeks to a year ^ y suggesting that malana and 
logical, serological, and cytological 
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cntenc were t^o such infections, part of the evidence for the inclusion of 
the latter disease was that m Calcutta a large percentage of the patients 
diamosed serologically or bactenologically as enteric fever and coming 
from parts of the city where kala-arar was endemic subsequently returned 
to hospital with kala azar 


PATHOLOGY 

Morbid anatomy and histopathology — Parasites are found in all 
parts of the body, particular^ id tissues rich m cells of the reticulo- 
endothelial system and the specific reaction of the body to invasion appears 
to be a multiplication and mobilization of the macrophages, the cells of 
this system There is evidence that macrophage proliferation actually 

E recedes parasitization, as often the cells m the centre of an island of 
isliocytic tissue will not be parasitized, whereas those at the penphery 
are hcaiily so Nearly all the histological changes observed m the 
different organs are due to the proliferation of reticulo endothelial tissue 
Later, fihrotic changes may occur in some of the organs e g liver and spleen, 
but thc'e usually appear ^cry late, and arc not constant 


The spleen is almo'Jt alnaya enlarged, jl may be immen«e, weighing 
as much as ten pounds in an adult The capsule is usually thickened, 
and occasionally at the site of recent perisplenitis there is considerable 
thickening Its consistence is variable, but in most cases it is soft and 
pulpy, the surface bulging on section of the capsule In the more chronic 
cases it IS firm, retaining its shape on removal from the body but it is 
usually very friable and is seldom hard and fibrous like the chronic malarial 
i*pleen The cut surface has a uniform dark-red appearance, if the knife 
w drawn across the cut surface of the soft type of spleen, quantities of 

C will be ecraoed off, and the surface will be felt to be quite smooth 
‘0 may be infarcts 


Micro«copically, there is infiltration by mas«e 3 of heavily parasitized 
macrophages the«e encroach on the lymphatic follicles (Malpighian 
corpuscles), which eientually disappear almost completely There is con- 
siderable enlargement of the vascular spacer The large parasitized macro- 
phages appear to dominate the whole picture 


The liv« is usually enlarged It is firm, retaining its shape well on 
rcraovol from the body It is friable but not so friable as the spleen The 
cap'ulc is thickened in places, and the liver on section shows the greasy 
appearance a*<ociatcd with fatty degeneration It al«o shows the nutmeg 
appearance of the chromcallj congested liver The cells affected are the 
Kupffer 8 stellate cep which are enlarged and parasitized so much that they 

l?5c rcDorSf as hpmiJ” “ij'" PF'I'l'yma mHs, "kich some enters 
® ■" s‘8Ees 0 < the infection The 

™ 'i ““'■'''d in the portal zone, and m some 

radotWial cells mil be seen in the 
(V 1 , 7 !!° epdothelial tissue invades the lobules and 

nod bil?, tef.e I " ‘J" “"•«> *000 thc capillatics ate dilated, 

f and tlie liter cells may be atrophied 
rrft jir, I “ *''» Parenchyma cells Late?, this 

■’'‘rt'ally Superseded by fibrous 
of ttadicMC ^ ™ mlstlobubt tiiiliosis that occurs in the later stages 


marrm!'l'rmg'“oIi^?a!tjnb:’S'°MK^ m Hie bone marrow rrf 
able rrducon .he 
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proliferatinR and parasitized macrophages, these may occupy almost the 
whole marrow space, but there arc usually a few areas of hsemopoietic 
actmty. 

In other organs and tissues the changes are inconstant, and the reports 
of obsc^^'er 3 in different countries vary. 


Although workers in China and the Sudan hove reported the frequent 
involvement of the lymphatic glands, in India we have seldom noted any 
clinical enlargement or any considerable histological^ changes There is 
Bometimes proliferation of the rcticulo-cndothelial cells in the neighbourhood 
of the vessels; in extreme tfases these cells, many of which contain parasites, 
invade the IjTuph follicles, displace the l3rmphatic tissue, and disorganize 
the whole structure of the lymph node. 

The chanera in the inlestinj traa which have been reported from 
time to time ore not conrUnt and arc certainly not epeciSc Proliferation 
and parasitiiation of the rcticiilo-cndothclial cells m the submucosa have 
been described by various workers, especially those in Chma, and appear to 
be fairly constantly noted in the inf^ted hamster. In the absence of 
aecondao- ulceration and poat-mortem denudation, the epitheli^ u alwa^ 
inlncl and is not parasitired: it is therefore only by toeans 
ulceration that parasites can escape A® 
aeries of Iwenty^six necropsies m Calcutta failed to find 
the submucosa, although he eiammed sections from all parts of the 
intestinal tract. , , 

WcrSl d»-SiS 

t'n/ro) as a sequel kala-atar w pf kala-azi too the 

in Chma. It is obvious that m tae India o«es numbers that it 
parasites must bo present m the sKm oui m ts 

IS not possible to demonstrate them. ^ fnaMmlnta 

Changes in the sd.cnal cortex due to lyasion 

and rona glomcrulosa by nhaces^bave been comparatively 

constantly observed. . Parasaitcd 

rarely found in the kidney, /Jh. visceral infection has 

Post-kah-azar dermal l«jl«n*"'»* . oj treatment, some of 

been overcome, either “nd continue to multiply verj’ slowly, 

the parasites m the ekin maj w .|,njcal lesions In the early hypo- 

takmg a year or more \o .P'^"”deJmal leishmaniasis the epidermis has 
pigmented lesion of ai,cre is some decrease in the pigment m 

undergone verj' little change, namUarj' layer is cedematous, and the 

the cells of the basal Tt««b-papdU^^ 

\essels are large and dilated, tae infiltration by macrophages in 

with crjthematous lesions Thm is j- Parasites are scarce in 

the deeper layers around the »“bWd^^ by cultural methods, and 
these early lesions, but ^an ^ As blood cultures 

sand-flies allowed to fefd the\and-fiies must obtain the parasites 

are usually negative at this st g , 

from the local tissues 1^,,, 

In the nodular lesions ‘ke eHe ^ the relicular layer 

of cells, and the p.p.te "“^phages, which form into large 

there IS much P'»ktcra‘ion of tte 
raassea of cells, many of winch arc pa 
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Blood picture —The most charactenstic changes m the blood picture 
are the leucopema and the decrease m granulocytes Some degree oj 
an»mia is alTvays present, except possibly in the earliest stages The ted- 
cell count is constantly about 3.000.000 per c mm , m a senes of forty-seven 
cases It was under 2,000,000 only once and over 3,500,000 only six times 
The cell is usually slightly macrocytic and hypeTohromio , nucleated red celts 
are not often found The reticulocyte count is nearly always a httle above 
normal, from 2 to 4 per cent The fragility of the red cells to hypotonic 
and hypertonic saline solutions is decreased 


The decrease in leucocytes occurs early in the disease, and is a useful 
diagnostic sign In 80 per cent of well-developed cases the count is below 
4,000 per cmm (see figure 30) 

Agranulocytosis bas 
been described in China, 
where Zia and Forkner 
reported seven cases 
among about 70 cases 
of kala-aiar, but we 
have rarely seen it m 
India* 

The decrease is si* 
most entirely in the gran- 
ulocytic elements, which 
often drop to 1,000 or 
even less EostnophiU 
ere often absent and ate usuallynot more than 1 to 2 per cent of the 
low total count, this diminution is less noticeable among Europeans, in 
whom the normal eosinophil count is about 2 per cent, but among Indians 
It la higher, indeed, 7 to 10 pet cent cannot be considered abnormal among 
some Indian populations 

There is sometimes an absolute increase of large mononuclear cells, 
and there is always a relative increase, it has been shown by supravital 
staining methods that two-thirds of these cells are histiocytes In the 
lymphocytes there may be a slight absolute decrease, but there is nearly 
always a definite relative increase There is usually a marked shift to the 
left in the Atnrth tount the mean Amelh index m thirty cases being 92 



There is nearly always a reduction m the number of platelets the count 
being usually about 200,000 per cmm 


The indirect van den Bergh reaction is nearly always positive, the 
quantitative test usually shows from 1 to 3 mg of bihrubm per 100 cem 
The erythrocyte sedimentation rate (ESR) js very much increased, 
more co^istently so than in any other disease (Napier and Henderson, 
1931) The mean reading OVestergren) jn 77 mixed ca«es recently 
examined was 68 3 II 2 mm , only m one case was the ESR below 
40 mm 


Blood chemistry — Hydrogen-ion concentration of the blood in kala- 
azar is slightly above the normal and the alkaline reserve is reduced The 
writer (Napier, 1923) has pointed out that the true change is a reduction 
in the buffer action of the Wood 


Though the writers penonal expenence of kala asar during the last 20 yeata 
amounts to more than ten thousand cases he has only had one ca“e ol complete 
agranulocytosis under his charge CDaa Gupta, and Sen Gupta, 1913) 
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The calcium content is reduced, it is usually below 9 milligrammes 
per 100 c cm The blood sugar is reduced, and is sometimes as low as 0 05 
per cent The IjevTilo’e tolerance is al^o r^uced 

There is a marked reduction in the serum-albumin and a correspond- 
ing mcreasc in the euglobulm, the pseudo-globulm remaining about normal 
in amount, ic there is an m\crsion in the albumin-globulm ratio The 
immediate effect of treatment is to bring the ratio back towards normal 
(figure 31). The serum tests (see p 164) for this disease mainly depend 
on this increase in the euglobulm, which is often very 
559- considerable m advanced cases 


TotalGlobuuh 

PSEUDOOLOBULIPI 
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Figure 31 The 

treatnia, T«,sitive Thisfact.themoder- 

TheTakata-Ara test IS always sedimentation 

ately positive indirect van den gugeest considerable liver dys- 

rale, aid the disturbaneea m “'T' d.Bea.e 
Imclion as an early and and marked increa-e 

Utme —There » nearly f ‘Stislie ehange, the urine u oHcn 

L"Sed WSruS5"tcte,, nt a ■tebr.lei 

tebnle periede Ixaet mtormalion about the 

Incubation period — There m which the patient had lived 

meubation period Manson another in which ‘h= “cuba- 

?mn p“iS’'wS aroSerfy iS 
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a kala-Mar ca'e, suggesU%e g>in];yloins appeared a!ter lour months, and, an 
each of the five cases m which the mfection vras transmitted e^enmentsJJy 
bv gand'fl}' bites {vide supra), symptoms had developed withm about 
months of the first infected bite The incubation period is generally 
considered to be from two to four months- 

A case of congenital infcetlon has been reported. 

Onset. The nature of the onset is not constant; it Js sometimes acute, 

but in many cases it is extremely insidious In India, the cases can be 
classed, as far as the onset is concerned, into three groups : the enteric-like, 
the malana-like, and the insidious type. 


innnaocisaani 


liagflDBOBiaBBnaaggi 


In the etiietic-Uke type the patient suffers from general malaise with- 
out any locaijting symploiDS, and the temperature climbs rapidly, reaching 
103* or 104“!' in about a week, this 13 maintained for a week or so as a 
high continuous or a high remitlcnl temperature, and then the temperature 
_ gradually falls to 99*F. or even 
to normal. Usually abdominal 
symptoms are absent; the spleen 
IS sometimes just palpable but 
not tender; the liver is not 
usually enlarged. The attack 
may simulate one of enteric 
fevers very closely, but the dis- 
tinguishing features are a pulse- 
rate of about 120 a minute and 
the absence of the typical coated 
tongue and of the charaet^tie 
toxic drowsiness of the enteric 
patient 
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temp«,ture may n- 
main low for a week or so; then 
It will gradually creep up again. 
In this second febrile attack the 
temperature is more likely to be 
remittent or even intermittent, 
and the classical double rise in 
the twenty-four hours may 
appear (see figure S3). Mean- 
while the spleen will have en- 
larged and should be definitely 
palpable by now. This attack 
may be diagnosed as an enteric 

rimtt » Ch.rt douM. TM <.( [V'V •”;* ‘’y ‘he time 

icmperatiire in 31 hour* J'Oat a third bout Occurs there is 

btUe excuse for this mistake. 
.. ™ “>« typt, the onset U shnrpcr, and the fever may be 

a.' ‘hesc eases is that they respond to 

C 'J"" • ’’“V’' raponds less satisfnetoriV, and 

I.un *1 '‘?5‘ ‘'"'P««lurc nt oil. The splenic 

M&ly dSrnSlnriJ'' 

of olSrt Give a clear hUtory of the time 

ell, and possibly he has had attacks of irregular fever. Eventually be 
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0^ this 13 the truly asyiapromatjc tvoe wherp fho 

foSi 

meanwhile all the symptoms have subsided, and specific 
in been gi\en The writer traced a few cases of this kind 

in which sjTnptoms did not rcb'm for three or four years at least, the 
conclusion js that in the^e cases spontaneous recoiery has taken place It 
13 pMSible that this occurs quite often , e\ idence for this suggestion is provided 
oy typical posl-kala-azar dermal Iei*>hinania®is m patients who give a 
history of a transient attack of this kind, but cot of definite kaJa-azar for 
which treatment was given 


S/gns and symptoms of the established disease 
Unless oth#rwi«e stated, the following description will apply to a patient 
in whom the disease has been allowed to progress unchecked for about six 
months, such patients present the characteristic picture of kala-arar, and m 
India U IS at this stage that the majority seek treatment, as the disease runs 
a more rapid course in children, they enter ibis stage m three to four roemths 


Syraptoms — When the disease has reached a comparatively advanced 
stage, the patient complains of fever, progressive loss of weight, weakness 
increasing darkening of the ekin — usually noticed by his friends — falling of 
the hair, palpitations and dyspncea, intermittent attacks of diarrbcea, bleed- 
ing from the nose and from the gums, and a persistent and very irritating 
cough Headaches, which would be expected with the fever, are notice- 
ably absent in most ca^es, and the appetite is good and sometimes ravenous 
The patient will also usually complam of progressive enlargement of the 
spleen, m some cases this is the first symptom, m others the enlargement 
13 not noted for a month or two after the onset of the fever 


General appearance — The patient may be emaciated but is often 
moderately well nourished, the hair is diy, lustreless, and sparse, the natural 
pigmentation of the «lun of the forehead, of the temples, and around the 
mouth in dark-skinned people, is intensified and contrasts with the blood- 
lessness of the less pigmented part of the face, the appearance resembles 
that given by shading a white paper lightly with a black lead-pencil, and 
in some children the presence of adventitious hair is well marked, there is 
visible pulsation of the carotids m the neck and the rapid pulsation of the 
heart is observed through the thin chest wall, the abdomen is protuberant, 
with the enlarged spleen and liver outlmed on it, the cutaneous veins on 
the lower part of the chest and upper part of the abdomen stand out the 
legs are thin, with tight shiny stretched skm over the shins, and the feet are 
possibly cedematous (see plate III) 

Soleen —Splenic enlargement is one of the most consent features, but 
cases in which there is apparently »» enlargement are by no ™- 

s7S”on?3" V" - fBHsi 
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of the second, two inches at the end of ^ third, and so onj 

ever exceptions to this general rule There la practically no condition in 

which so rapid an enlargement of the epiccu can ^ike place, 

palpable a spleen will sometimes reach the lc\el of the umbilicus in a month , 

on the other hand, there are cases in which the enlargement is slow or is 

checked by the intervention of some inflammatory complication, such as 

broncho-pneumonia or cancrum oris 

The actual size of the spleen la not a very useful diagnostic point, 
although the regularitj and comparative rapidity of the enlargement may 


arouse suspicion 

The peculiar soft doughy conjisience of a kala-azar spleen, however, 
13 highly sigmficant, it is not common in other conditions, whereas the wood- 
iike resistance of an old standing chronic malarial spleen is uncommon in 
even a chronic case of kala-azar ‘ The more chronic the disease the harder 
the spleen ’ may be taken as a general rule 

Tenderness is nob common and is not complained of in more than about 
five per cent of cases It is without diagnostic value, as pcnsplenitis is so 
frequent in similar diseases Occasionally, however, a patient, either under 
treatment or during the course of the disease before treatment, complains of 
a pain in his spleen, which comes on suddenly and may last for a few dajs 
The pain, which is at first general but soon becomes locahicd to one partic- 
ular spot, IS probably due to infarction 

Liver — There is nearly always some degree of enlargement of the liver 
An enlarged soft liver, with a thinned out edge, overlapping a largo soft 
spleen is very characteristic of the di«ca«e Some tenderness is eoroeliraes 
present but is in no way comparable to the tenderness aseociated with acute 
hepatitis or hver abscess Occasionally, hepatic enlargement appears to take 
the place of splenic enlargement, but usually both conditions are pre«ent, 
and there is little evidence that this enlargement is m any wa> com- 
pensatory, the Iner is enlarged in at least 80 per cent of all cases of 
kala azar, and in those ca«es m which there is no splenic enlargement the 
liver 18 on the whole Ie«3 often enlarged 


Jaundice is not common m the early stages of the di«ea®e, but later 
It may occur and is a bad prognostic sign 

Fever — An attempt to classify the types of fever observed when once 
the msease is well established merely resolves itself into making the maximal 
number of variations by combining the words 'high* and ‘low* with the 
words conhnuous *, ' remittent and ‘ intermittent and jnterpo<uiJg the 
words double and triple ' wherever suitable There is, however, one 
form of fever which, when it occurs, is characteristic of the disease, i.e the 
double intermittent or remitUnt fever, the temperature subsides towards 
early morning and remains low until about midday, it uses m the after- 
noon, subsiding again towards evening, about eight or nine o’clock at night 
it again ri«es, or the second nse may be delayed until midnight, and again 
It subsides towards morning In order to demonstrate this double rise it 
may be necessary to take the temperature every three hours, day and night 


Fig 1 

Fig 2 
Fig. 3 
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cutta ^ote predominaace of children and that gome are ■well nourished 
I^la-arat in Indian child tjrpiea) 
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Some writers ha^e exaggerated the diagnostic value of this sign the 
double diurnal rise of temperature It is pos^iblj a sign that is present at 
some time or another during the coiir«e of the disease in most cases and it 
IS a sign of great diagnostic \aluc when it is quite definitely present but its 
absence is not a matter of great importance because the chances of the 
condition being present at the time the patient is under observation are 
comparatnely small In the Carmichael Hospital for Tropical Diseases 
Calcutta ^hcre a four-hourlj temperature chart is kept a definite double 
diurnal rise is ob«cr\cd in less than 10 per cent of the kala azar cases during 
their staj in hospital 

Sometimes a third diurnal ri«e of temperature may be recorded this, 
although equally diagnostic, is not seen so often as the double rise 


Throughout the course of the untreated disease there is a tendency for 
periods of apyTCXia to occur During these periods the characteristic nightly 
nse of temperature may persist, but may not be recorded unless the 
temperature is taken at midnight The nightly nse is al«o the last to 
disappear when the patient la rcco^ermg under treatment 

Some ca.es are truly ipyrexul at least from the time that they come 
under ohsercation m hospital ecen a l»o hourly temperature chart 
failing to show any ri«e aboyc normal o\er a period of weeks 

There is another characlenslic point about the fever the patient with 
a temperature of 102‘F may be domg h'f m *!’' °',*"“7che«M°y 
be quite unau are that he has feter A oMOt'F 

m the ward with a beamme smile >>“ fate and a temperature oi lut r 

in his rectum . 

SSify” afs?d;e“'S'S,‘3" - common 

The hearr carries » ”ry heai^ bmden of^lome 
amount of dilatation is the role md f^^^^ yP 

roplty of“th°e‘’pu?.. row eoSdutes a valuable di.guostie sign 

CEdema of the extremities » 'rr^^foMSiom bu^Tve^ 
16 per cent of the Calcutta ‘||,ng of the feet at some time 

much greater number gave a History 01 8 6 , i *t, q near 

Clinically obroou, aacices not roi^on b^ilTpro^S -oemS 
cent of the Calcutta cases, in advanced , ^ prognostic, sign 

with cirrhotic changes in the liver, it occurs and » a oau y s 


Fjg 1 
Fig 2 
Fig 3 
Fig 4 
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Bleeding from the gums and epistaxw generally occur Purpuric spots 
are not 'v ery uncommon and are sometimes a terminal symptom :n ^ 
running an acute course, they are often associated wilh unconlrollable 
hiemorrhage from the gums and. mlo the bowel, a condition suggestive of 
Henoch’s purpura Retinal haemorrhages have been observed in a few 
cases 

Alimentary tract — Gmgmtis, with subsequent loosenmg of the teeth, 
13 common Stomatitis, other than cancrum ons, is not very uncommon 
at any stage, and in the late stages cancrum ons is the most classical and 
most fatal complication of the disease The last-named condition, however, 
is not seen so often as in the days before a satisfactory form of treat- 
ment was introduced Like odema of the glottis, which also was formerly 
far commoner than now, it is always associated with extreme leucopema 
The appetite is nearly always good, but the digestion is usually less 
satisfactory, with the result that rotestmal disturbances may result from 
indiscretions m diet Fractional gastric analyses show that there is little 
departure from the normal in the gastric acidity 

Diarrhiea and dysentery are such common complications that it has 
been suggested that there is a specific leishmanial dysentery, there is no 
support for this suggestion Bowel disturbances are comparatively rare m 
a well regulated hospital, and respiratory diseases are far more common 
complications m these circumstances, m the country districts the reverse 
18 usually the case A termini dysentery sometimes occurs 

Respiratory system — The respiratory system is peculiarly prone 
to inflammatory processes At all stages of the disease an irritating cough 
IS usually present without any considerable physical signs m the lungs to 
account for it In a few cases this is the most distressing symptom of the 
disease, seriously interfering with the patient’s rest at night It has been 
suggested that this is due to imlation of the vagus from pressure caused 
by the enlarged spleen In the later stages, eome congestion of the bases 
of the lungs is common Broncho-pneumonia is a very common com- 
plication 


The nervous system seems peculiarly free from attack by the parasites 
or their toxins The mental condition is always quite clear, even in the 
final stages, and delirium is less common during pyrexial attacks In this 
di<ease than in any other^ a point of dia^aUo valun 

Herpes zoster occurs sometimes during the course of the disease in a 
patient who is not under treatment, but it is much more often seen in a 
patient receiiiug antimony injections 


Skin and subcutaneous tissues — Certain very prominent changes, 
probably of a trophic nature, take place in the skm of a kala-azar patient 

(i) The whole akm surface becomes dry, tough, and harsh The hair 
Jails out and becomes very thin, sometimes children become almost bald 
bkin eruptions ate cominon, and nil sores that form arc slow to heal The 
parasites can sometimes be found in Uie granulation tissue, but their presence 
here 13 probably due not to any special local deposition but to their presence 
in the general circulation Acarua infections and septic folliculitis are very 
common, but are probably due rather to the habits of the patient than to 
any special liability of the tissues to attack by these organisms Among 
to'ha^'^ b^th^ custom never to allow a patient with fever 
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rfrrul*?, of the 'km, from which the di-ea«e 

ihl M ?’ to n cc-tam extent dim to increased activity of 

the nielanobla«t5, as there is other eMdcncc of hypo adrcnia but it 13 
aU probabh an intensification of the natural pigmentation due to the 
drj ne«« of the skin It is rno«t evident o\cr the forehead and temples and 
occMionallj around the mouth The blackening is intensified by contrast 
witn u c anxmic pallor of the rest of the face This pseudo pigmentation 
is not eecn m Europeans but is \cry marked m dark skinned Anglo Indians 
skin oacr the tihi-c la stretched and glossy, and this condition is 
u»ualh associated with pitting o\er the (ibial periosteum 


Urinary and reproductive lystemi — Some symptoms occurring during 
lie course of the di«ca«e suggest renal tnefficicncy i e pufilnees of the face, 
swelling of the legs, and some ascites the«e are eometimes associated ivith 
a decreased output of urine It is nrobnblc that the cedema is due to 
'Momolor disturbance*, os the urine seldom proMdes evidence of any seriou* 
disturbance of renal function or to disturbance of the albumin globulin 
ratio 


In women, amcnorrhtra is often an early symptom and is almost 
ia%'anablc in a well established ea«e Although conception i« probably 
P'c^ ented in the later stages of the disease when amenorrhua is established, 
the writer ha* seen cases in which conception occurred early m the disease, 
an uncomplicated pregnancy was continued to full term and was ended by 
the birth of n eoraparatn clj healthy child 

An instance m which the dmease was apparently transmitted m ufero 
came under tlie writer'a notice eomc years a^ On the other hand, Muir 
reported the ca*e of a pregnant woman who died of kala aiar, a necropsy 
was performed, and no trace of l€i*hmama was found m the fatus 


Vanationi in ihe clinical pteenre in different countries 
The aboic description applies to the elmicnl picture as it is seen in 
different places in India, and it applies generally (0 the disease as it is seen 
elsewhere, but m eome countries the eeverc form of the disease is more 
common In the Sudan, Stephenson (1910) has described an eP«dem«c m 
which there was an S4 per cent mortality despite 

intractable diarrhora, and hxroorrhngcs arc the rule, and fatal complica- 
tions, euch 03 cancnira ons and pneumonia are common 

Kirk and Sail (1940) ha\e described a punctate rash which laually 
aoDcai dime the course of antimony treatment but Eomctimes mdenen- 
d!S “c\lS S.m.br rihes haic from Imie to 

Kod m Indmn kah oror, b«t ^ S J'^The Su“ n 
are quite distinct from the post-kala aiar de Macdonald 

by the writer, m India 

SEQUELdt 

other than po,l ka.a arar 

of importance and there is evc^re^ ongina! 

treatment most 7^®'^ .olSomegaly, atifcmia and leucopema 

state of health A wmiitwn afteVan of ka a acar m 

appears to ha\e occurred about t o J . . common m Bengal and the 

a k of our cases, but f ® isTackmg it has not been 

proof that it occurs only m Kaia aaa 
reported from elsewhere 
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dermal leishmaniasis — Besides the biological interest 
that IS aroused by this example of a change m the tropism of a mcro- 

3s ™er'Sme fro3 *° “li'T'' Pf dermal leishmania- 

Medicme note have ,f ^ ‘schoKrTropicS 

have ten ? T T" “ ♦‘'“'■™d eases Cases 

S'HStSs&aP"”!”"" 

rr:ird-es,fsrVT-®^^^^^ 

£a,a"d”3.3n;rra?d''fir?^^^^^^ 

febrile illness that might mil h3 “ '"*‘“'3' o<^ 

between the viscefal anTi™.^ kah-Azar there is a time relation 
appearance usually about a its first 

pletely cured, and finallv f)ho taa u ^he visceral attack has been com- 
the dermal lesions is wa^Stf^f 

morphologically, m culture in if<i a Lmhmama donovam, 

produetiol of fe.3m amS‘ “a*'’' “d-* “ 

related to oriental sore, cliEnt In ?n»^f j suggestion that it is 
non ulcerating form can be disimssed different lesion, e\en in its 

occur in Bengal, and this form nf h!? ^ sore does not 
ported from areas where oriental lore is 

:? ®,Pff"3otell®cMls%“kaU^^ar'' '»”dilion followed 
that this was possibly an underestlmflE^^^c^" suggested 

patients with dermal lesions rS^S feeding on these 

.rpStSt'-*""”'”*'™' p“"‘ vii, 

The hypo commonest forms 

whfzrAa S *k. occurs there w acquires the colour of 


arms and t Wk eradually deiel3^ ‘u*'?" O" “rtam parts 

pS'enTahoSf ? *f7 “'“fy ^am m mSes d"‘ ™ 

•be colour le r^d^J^j^a 
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The battfrfly trvthtma a topical form, occurs on the face, involving 
tte nose, ehwka, and chin, but ca-es ha\e been seen in which there was a 
flush o^cr the whole bod> The area m^ohed 13 \ery photo sensitive, in 
the early mornings it u aometimes unnoticcable, but by mid day, after the 
patient has been in the bright light for a few hours, it becomes very 
prominent Underlying the erythema there is sometimes a little 
depigmentation This is apm an early mamfe«tation, coming on about a 
jear after the kala-aiar has been cured, it is usually associated with 
rnTW-pigmenled macules on other parta of the body, it usually disappears 
when the nodules dc%clop, but it may persiH for a year or two 


Nodules are generally a later manife«latioD but they may be the first 
to be noticed by the patient They u«ually occur on the face and are 
eomparatncly rare on other parts of the body the nose, chin and cheek 
arc the commonest sites, hut there may al?o be nodules on the lips fore- 
head and ears (lee plate I\ > and more rarely on the mucous membranes, 
tg the tongue 


They usually grow at the site of a hypo-pigmented patch or m the 
erythematous area, but occasionally they appear in normal skin They 
somctirres occur in the mucous membranes of the lips, and they have 
been noted on the palate, in one ca«e the nodules on the palate had broken 
down and u!cerate<l Ulceration is scry rare ant^ven when a nodule is 
removed for diagnosis the s^ound heals rapidly The nodules on the race 
may be tery numerous and simulate leprosy >ery clo«€ly, one of our 
patients had been treated for thirty years as a leper 


Jlanj other tyi>« ot Ir-ion h«e been JMO and drscnbsd (NW and 
Das Gupta, 1934), the verrueose, papillomatous, hypertrophic, and 
xanthoma types 

ItocenU}, .0 encountered a rase (Napier, 2 

which there was a nodule on the cornea in which leishmani* could be 
demon«trated (plate IV, figures 1 and 2) 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

In the endemic areas, a°te^'Lu"a°'’ta made 

aiar does not present any Jounds it is unjustilisble to 

with a lair amount of assurance on clinical p-oimus^iiu 1^ 
make one on these pounds alone, ra of^^ when the 

tots, these, lioweier, are not ol value m parasite (see 

diapiosis will hate to depend on the p 

pp 160-163) A stronglji P«’to'^“S, usuIScient evidence tor all 
patient scith ragscstite signs and especially it the data are 

pmclical purposes, but, „’[^ere’nt forms ot treatment, the 

to be used for appraising 'flme ^ 

pr«ence ot the P^raait. ehculd he ^ „ 

In the early stages of jf the temperature assum^ the 

be obtained from the temperature suspicions will naturallv be 

typical double diurnal -*ure w comparatively rare The 

aroused, but this form of karacten^t.c, after a month s 

temperature chart shown m jays’ apyrexia and then a 

pyrexia there is often a penod accompanymg 

mounting remittent temperatme f ® S® 

symptoms or any physical si^s pyjge rate above 100, the 

spleen at the level of the costal 
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clean tongue and the mental alertness of the patient ^ ill 
At this stage the leucocyte count will usually be about 4,000 per cmm 
The scrum tests will not be very helpful aldehyde test may be 

negative, but the experienced will often detect a faint cloud which snould 
arouse suspicion in an early case, and the antimony test may be suggest!^ 
The diagnosis can be confirmed by identilymg the parasites in the 
peripheral blood by blood culture, or by gland or sternum puncture, as the 
spleen may not be easily punctured at this stage 

In the later stages (fi\e months) the points of diagnostic value are 
the history of a long-continued fever resistant to quinine, progressive 
enlargement of the spleen loss of weight epistaxis or bleeding from the 
gums, falling of the hair, and increasing darlcness of complexion (m dark- 
skinned people) Additional physical signs will be the spongy consistence 
of the enlarged spleen, the enlargement of the liver, the pulsation of the 
carotids in the neck, the clean tongue, and the rapid pulse 


Leucopema will now be established, and the leucocyte count will al- 
most certainly be below 4,0(W and possibly as low as 2,000 per c mm , 
eosinophils will be few or absent, and granulocytes will form less than 
50 per cent in the differential count, and the red cells will number about 
3,000,000 and will be slightly hyperchromic The aldehyde test will now 
be strongly positive If it is desirable to confirm the diagnosis, after 
failure to find the parasite m the peripheral blood, puncture of the 
lymphatic glands, sternum, or spleen is the easiest method at this stage 


It should be remembered that every sign and symptom of the disease 
may be absent, the writer has seen many cases that were afebrile for 
months at a time, if not throughout the disease, and many m which the 
spleen was not palpable 


Therapeutic tests ~ It may be justifiable to exclude other infections, 
such as malaria, by giving quinine, but it is never justifiable to give a 
few antimony injections to exclude kala azar 


If other conditions that requite immediate action can be excluded, 
it 13 far better to await developments than to rush into a diagnosis oi 
kala-azar Once treatment is begun, diagnosis becomes far more 
difficult Patients do not die in the early stages of the disease (m India, 
at least) and, although their temperatures may run very high, they do not 
suffer much discomfort There is no truth m the oft-repeated statement 
that the prognosis is better if the treatment is undertaken early, on the 
contrary, the best results are dbtamed in cases in which there is a history of 
mur or five months’ illness, as m these cases the patient’s natural resistance 
had time to develop Nevertheless, in most circumstances treatment 
should be undertaken immediately a definite diagnosis is made 

In special circumstances it may be justifiable to make a provisional 
dia^osis of kala-azar and to give a full course of treatment, but once the 
treataent has been started failure to effect an early improvement must 
not be allowed to discourage one Many resistant cases of kala-azar give 
a history of therapeutic tests and tinkering treatment of this kind 


Dugnosttc mtthods 

Parasites in the peripheral blood —Parasites are aln ays present m the 
peripheral blood m an untreated case of kala-azar, their discovery depends 
on the petaistcncc of the searcher and the methods adopted By searching 
Jour films made with a straight *leucocyUe edge’, as suggested by Wright 
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for fhc op onic index, snd stained by Lei hman’a or Giemsa’s method it 
fliould be po-^ible to e^tablnh a diamosis m CO to 70 per cent of cases 
La«ual cxaramation of an ordmarj blood smear is of little Aalue 


Blood culture sliould produce a po^itue result m 100 per cent of cases 
II the technique i« bejond reproach, but it is a slow method, and it is un- 
fafe to discard a culture a« negatne in less than one month although a 
po«itl\c rc«ult moA be obtained withm a aeck Blood is taken from a Aem 
la an oiI-«tcnliie<l sjringc, 05 cem is added to 10 cem of saline, 085 pe- 
cent containing 2 per cent of sodium citrate, the cells are ollowed to settle, 
the cellular deposit is then eoan into NNN tubes (a rabbit’s blood 
agar slope AAith condensation fluid), thc^c tubes arc kept at 22*C, and a 
drop of the condensation fluid is examined at intervals in the fresh state 
The flagellates will be seen as activel) moAing forms among the red cells 
As the medium is ca«i!i contaminated it is ndAi«able to sow into at iea«t 
three tubes 


Sternum puncture — Uccent cipcticncc has shown that this is a very 
Aaluable method of diagnosis In a recent senes of 80 subsequent!} proven 
cases of kala-aiar, para'itcs were found in the sternum puncture smear m 
71. or 89 per cent, in six of nine cn<c3 m which no parasites were found, a 
spleen puncture was done and parasites were found m the smear in three, m 
Ine remainder a po'itiic culture was obtained In a sternum puncture 
rraear, parasites arc a!tva>s more difficult to find than in a spleen puncture 
linear from the same ease, and m cases in which parasites are scanty they 
ntaj ca.«il) not be found in the former Thus, though it is a Aaluable 
additional method, and one that can be erop!o>cd wlien the spleen is not 
puncturable, it has not replaced spleen puncture It is a more painful 
proc^ure, and, though probabl) safer, experience has still to prove this 


A culture on NNN medium can be made from the material obtained 
bj sternum puncture, but it is difficult with the apparatus at present at 
our disposal to aAoid contamination, satisfactory cultures w^ll howeAsr 
alwajs show lci«hmani» in a ca«c of kala-azar 


T((hniqo( cf itfranin pon«itf« — ine esiao onuie u»=v» • .k.,,,. ,t,. 

u ihown befow (figure 31) It u made of ro««lt-3 steel and the bore is about tbe 




Figure 34 Sternum puncture needle (actual «■«) 


same as that of a Itoally the guard has to be fixed 

moved so as to adju*t the depth ttot the marrow may be reached 

at a distance of 1 to IJl cm hvm ^ ^ ejem and subcutaneous tissue 

This distance will vary with m 2 cm may be required and in 

of the thoracic wall m found advisable to readjust the 

very emaciated ones Ic^ than 1 cm “ ‘before it is 

guard after the needle has reached tbe_^nww ^ ^ ^bde the puncture 

outer plate into the marrow ^jtv is reached 

IS being made and is withdrawn after the caviry « 
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Ptwduit— The hau o%et the rtemum if th«te is anv, is clipped wi^ a 
pair of scissors shaied with a raror, and the akm finally clean^ 
alcohol The best site for the puncture is ju*t to one "ide of the middle line at 
the leiel of the second intercostal epace This area is fird ansatheliied oy 
infiltration with a 2 per cent soluUosv of novocame ot its substitute £>oioe 
Eolutioa 13 first iniect^ into the akin with a fine needle attached to a 2-ccBi 
UTinee then the needle is pushed down to the penosteum and the rest of the soiu 
tion injected About l c cm is u^ally ^uflicient in a thin individual but rnore is 
required where the 'ubcutancous tissue is deeper After an mterval of 5 to 
10 minutes the actual puncture is made 


The apparatus is h®ld with the knob of the stvlet m the palm of the hand 
and the needle itself between the thumb and indev finger, the latter being on the 
guard C of the needle Pressure is applied and the skm and subcutaneous tissues 
are pierced a rotatoiy movement will then faalitate puncture of the outer plate 
of the sternum As the external plate of the elemum is pierced and the marrow 
canty u entered, there is a sensation of loss of r distance, just as is felt on entering 
the spmal canal during lumbar puncture The at) let is now taken out, a dry- 
stcnlircd 2-<em all glass or Record «\nngc is attached to the end of the needle 
and tie marrow blood is a»pirate<l When the fluid is aspirated the patient feels 
a dragging pais which is a guide as to whether the needle is in the marrow cavity 
or not Only a Sew drops of marrow (sinu<oida)} Wood are removed and the 
i>niise and the st'mutn puncture needle are withdrawn digital pressure is applied 
oier the puncture for a minute or two and the puncture is sealed with collodion 
Hith the needle still attached to the synnge one drop w placed into NNN 
medium and the rest placed on clean slides for smears to be made, these are 
stained with Lewbmans or Giemsas atain and examined m the usual way 


Onb tety Mrel) wiU one fail to obtain blood The commonest error is to 
fail to allow a «ufilcie&t length of needle In this case the guard must be adjusted 
slightly the stylet replaced and the needle pushed in a little deeper Oecssiosally, 
the needle goes too deeply and has to be withdrawn slightly before blood wiU 
come 


Tibu puncture— This is useful m small children, up to the age of 
about two >ears c«pcctall> as in these joung children the sternum le very 
»ofl and una ded will nol usuallj support the needle while the stylet is 
remosed Tlic jierceniago of positive findings is however eraaller 

The puncture is made about the middle of the shaft of the tibia with 
a sternum puncture needle More force is required as the bone is denser 
ocn than the etemum of an adult 


Spleen puncture —The dangers of spleen puncture are much 
exaggerated but neicrthelcos it should neier be performed unnecessflnly 
or <'\Tcl'*«8l> and the adoption of a rigid technique is adnsable In 05 per 
cent of ca«c« of kala aiar the parasites wiH be found in large numbers in 
the smear (stained b> Lcishman’s or Giemsa's method) and in every case 
b\ cuUnalion dirccUj into MfN or Setiekpe's raedmin 


Tfthttiqttt of (ptftn punttutt 

P"”'!;' Hit cslirat n sum > dtae ol 
j 1. /, P"''"’'” ”'«'>• ■oolli» do* u the raoramE snd > third 

1™, “’'»!>'?■'»» Th. pnteLt „ pvr» no food on tho 
hor”'r? lh“ ,S!o ° ■” '*'* >« ■> ollotod food ono 

*b'» whcDcver possible for over 20 scats 

la over 7/10) fpJepn punctures, he therefore hesitates 
If ii j, necessary or even if the rationale 
he has used & considerably modified 
J»rta»c ‘o two doses and the restmg time to 
tte tour after the ponrlure with rqislly good results 

M I J I.iii V s jrpeml spleen puncture atUchmrnt 

thouM te u«^l (Nspier I»y> but alUwuMjh It fatihtatw the operation and roust 

* ''o 12 m tte t,n ted htstes of America 
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Figure 3o Spleeo punaure fittnent (or syiinge 


■ pA^erit li« on & flat bed with fracture boards if secesssry without 

a puiow and the operator eits on Ibe edge of the bed oo the Jeft a! the pat ent 
ine epieote area is rtenlited with alcohol The epot chosen for the puncture is 
“‘f ^ »QCh below the costal margin about the eeatre of the panefaj surface 
Of the epleen at this epot the akin is touched with pure phenol which after a 
minute u wiped off with a epint awab If an ordinary syringe is used an 
AM stant standing on the other tide of the bed should place ha right hand below 
the epleen to prerent downward movement if the special spleen puncture attach 
meat is used the operator'e left hand u free end he can do this himself 


The puncture is made in two movements By the firet the skin alone is 
punctured this can be done at a very acute aoale with the skin surface just the 
tip of the needle should go through (be skin The d rection of the needle is then 
changed and it should be pointed in an upward sad outward direction parallel 
with the long axis of (he 'pleen and at an angle of about 45* with the sk n surface 
the needle is then plunged m(o fhe spleen (be p sfon withdrawn rap dfy two or 
three times and the needle withdrawn Whereas the first movement is done sMwly 
and delibersfely the second the puncture of the spleen muat be done rapidly 
because the longer the needle remains m the spleen the greater is the danger of 
tearmg the eaps^e The contents of the syringe are ejected on to a slide and 
mto culture medium It is necessary to have only the smallest trace of blood 
in the needle and tot on any account must Uie withdrawal of the plunger be 
continued because blood cannot be seen in the synnge Sometimes the synnge 
does fill rapidfy with bfood but ffiis is no< n senoos matter 

A bmder should be put round the abdomen with a pad over the pomt where 
the puncture was made In about 10 per cent of cases the spleen is tender for 
the next 24 hours but mo=t pat ents do not have any discomfort 


Liver punccare~In the wnfers practice sternum puncture has entirely 
displaced liver puncture the latter holds no advantages o\er the former, 
and has many disadvantages but in the absence of a pal^We spleen and 
special sternum puncture needle or a suitable improvisation it may be 
indicated 


In at least 10 per cent of hals aaar caaw parasite will be found 
m the smears although culture will probably give JfL 
results It 13 usually necessary to make the ?f (StouSSe 

also to withdraw the plunger a number of es to be 
blood as the organ is not so vascular as the spleen Otherwise there is 
little difference in the technique 
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and Sati, 1940) gland puncture laSd ' 

the latter ^ orLfreVerSe method of diagnosis, m 

method, but other workers in thp qE » be made by this 

India we seldom find the lymphatic ef^nd successful In 

puncture to be made, and wff m an^m ^ sufficiently enlarged for the 
grip the glands between the finger andTumb'^thp^r P'’'®'b>e to 
negative ® tnumb, the findings are usuallj 

fi3'’lk ''yP»l™ic needle (no II) 

and thumb and after Btenliaina the akin Bland, between the finger 

flniH'n'n /” *■?'! * ”a » wit&i Tr'*'' •*" Bland and 

by'CeS'°’'*';{ '■“ S'^wf„'Z‘NkN”S'i*'^ Z' ■““'5' 

stemuni,hkV”rgl^yp°7 material obtained by spleen, 

medium ^is betae wX^,^ S a " Scnckjie’s 

After the spleen puncture has hl^ « ? aseptic precautions 

SS'ti™'; T “ ‘'“'= "“iKmt the Mmtrf lb' fleet be 

touch the slide and then about Kotr ®f the needle being allowed to 
or citrate saline should be dra™ mtoVe '“‘™etee of sterile saline 

tuhft Great care must be tak^n obtained at an 

across the^ld ^ moving leptomonad forms 

io°'c”for'smim'/‘’' extra«* H™, at Me'r"! dissolve 60 
20 granSi™ a™“, ‘*"“"eb Paper and^rlrP w’ “"d “* 

"^Xst m Tv 

A?the agar eo 1^ '' “ 

ateS'd^ir' ““ '■v ““'■"rbit:::^ i:" ■>' 

wie palms and elope or pour into 
The serum tests all ®«™ni tests 

much Sra thelMehX”'°‘'°”a*bave 'SVf ‘rf° '“S'“bulm fraction 
of guing a posiX'Mf ‘'*t CbopS anSkXf".'?'’ ‘“t ‘he writer 
spleen not due to kaU a? 'T'"'*’ “ ‘b' disease but*'*^ advantage 

an early case without sni ^ ^ is liable to give a VnU^ " ^db a large 

‘°i l.’'ed-'s‘abhshc?cT8e“',r‘"®™‘e'‘‘ both^teSs'’'h“'m 

rxu “aitti^LXa'nt 

.dded° in^Zr°„L#" ^ 

opaque- Lke the whue d»e*er^^ commercial formalin are 

' V' '“Od n. 

‘ *Uhough it may sobdify 
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u- Knsi".'; s 

Negative In a negative result no precipitate occurs 

even?arhe;\rdf^o:,ttl“a7tt°L d^fth'”" ” 

In ca«es of enlarged spleen from other second or third month 

times given, therefore the t^un k ® positive reaction is some- 

splenic enlai^gemeS “"'y “> “sea with little 

Tuna III TuaIn,„„..„,„„„,,„^Braiu.,s or rue A»,.„„nr Tbsx 


Si*e of spleen 


-..A^mony testreadinJ 


Below the navel 

buVo°o't bVowX'iiS”’ 

(o„, 


•Except when there a 


Positive 

Doubtful 

Doubtful 
Probably 
kala azar 
Kala azar * 

Kala azar * 

N^ kala szar 
Doubtful 

Doubtful 

Doubtful 


Xot kala azar 
Not kala-szar 


kala azar 
Doubtful 


WOelsnitz ,938)''“““”" -™"' ‘"d t m 100 u"e‘a “tiSSinTaolu ton 

Antibody teats — Tl 

a hagenate eu.ture 

(c) conditions ,n which IZ T 



pbetehtion 


165 


Ira S'orSmf “in abnormal, 

are pre ent In this categon are chronic relapsing malaria undulant 
ercr ammb.c lirer nb=ce«s inteatmal tobeicnlosis Hodgkins di.easfi^^^h 
rahS s''?"," d-easo lenkmmmMlflnb le” b.lm“ 

«fli ?i ff 'chi«to«omia^i<! and histopla*mo«is In none of these mstancS 
present anj difficulties if the above procedures are 


post kaU aiar detmal leishmamasij — The h>po 
pj^ented macules and the erjtbematous raeh are cimicaJH terj tspical 
and will 'eldom be mistaken bj tho^e nith experience of the disease m 
tne'c ca«e3 parasites can be found in the ti«ues but it is difficult to 
demonstrate them and there is no simple procedure which can be recom 
mended for routine use On the other hand in the nodules the parasites 
can be detected with ea«e a nodule is «eized with a fine pair of forceps 
and snipped off with a pair of cur\ed «cis«ors «niears are made bj rubbing 
the cut surface of thi® nodule on a slide which is then stained b> Leishman g 
or Gierasfi s method TJ pical parasites wiU be seen lying m endothelial 
cells or free as a result of rupture of a cell 


PREVENTION 

A sufficientljr large number of facts regarding the epidemiology of the 
disease has been accumulated for us to recognire the conditions under 
which transmission occurs and the fir«l measure of pre\ ention is to avoid 
these, the reader is referred back to pages 13&-142 

For transmission to occur two factors are necessarj (o) the source 
of \nfeeUon and (b) the transmtUtng insects and preventive measures can 
be considered under the«e two headings 


(a) The lource o£ uifectioa — There are in India, as far as we know 
no animal reservoirs of infection <o that man is always the source of 
infection A. patient with kala arar will be the richest source of infection 
but once treatment has been started the parasites usually disappear from 
the peripheral blood 


The onlj control measure that has been undertaken on a public health 
scale has been a treatment campaign Such a scheme was instituted m 
Assam from the j ear 1922 onwards A similar scheme was put mto opera 
tion in Bengal a few jears later Thc«e treatment campaigns undoubtedly 
had a great influence m controlling the disease m these provinces in 
cutting short the epidemic in the former and possibly in delaying the next 
epidemic wave which according to previous experience is already overdue 
In Bihar which was never such a highly endemic area but in which no 
treatment campaign was undertaken there has been a marked rise in 
incidence in the last year or so no similar rise is yet (1942) apparent in 
the other two provinces 


In a small expenmenta! area near Calcutta where we undertook an 
intensive treatment campaign about 15 years ap there has been no 
recrudescence of the di«ea«e m an area where there were 121 137 

cases m the year- 192o and 1926 there were no cases in 1937 and only 
sporadic ca=es have occurred since 

As a case of dermal lcishniama.i3 is a potential source of danijer md 
as ttare are ala ays residual cases of this condition in no endemic area 
It mil probablj never be possible to eradicate kala asar complete y y 
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Sd tat the disease can apparently be con- 

trolled to a ^eat extent, by redocmg the sources of infection to a minimum. 

ncciatme twTr“”. ‘he evidence is 

Si ® reservoirs of infection. An attemnt should 

“it^ fSte b“e'i^^o!f”‘“" 

does should be underiakL “ '““taign against all stray 

(PaSlJmiVargenS^ fcST™e%“n'’inrated"(p 'fif 

should\7alKfm?gLoo™Tn1attm\^'=d“Tf’^ “tners 

vegetation should be allowed close un*fYIlf^ should be arranged; no 
kept away from the house' a vard or* kbose; all animals should be 
paved with cement and h ''“"i'!'* *'!" »tau!d be 

lime should be spread on any uncovSed^Srtl o' “ In'*’ 

sanMy larval The huildiL ifadf shoi^ h f l **'? ‘ta 

well pointed Concrete doom aS lo a. “tauld be kept 

repair In the case of ?oorer-clasJ^dt!.ll'"'''“'^i‘‘''“e'* be kept m 

to have thin 

not become™ praclcSmeasmeEr^^^^^^^ veiy difficult and has yet 

this means the old breeding placM of Ih^^. 5 »“0oosslul. By 

built on the old sue, there olt^ka'^a*a‘'r“S;del”- 

*''S'f‘’'“‘"'’ c'S;'a““he n^ 

™’ i‘ “ “'1. t-ta » 

than was pre^ouslv “ J“<Jirert evidence thn'wk the disease 

iTd'been* Sid'’t“o”'v™ introduced the 

enteneow, l»h™n„K‘"'Tl."''7 V '’i.nnl S M.Sf If' • l™lmcnt wh.eh 
Muir later m the luiml , ^*tment was u^rf* t j ^ Amencan muco- 

“bataard «h the 

eorapoonelj^ An*fK^°* advance was the mlmrf., used systematically, 

prepared by I'rofewir" H?n antimonv 

»minophenyl stibm^e chn.Mll ^rst 

the preparation was sent otrf ^T^j “» 1918 Anil ,1. para-acetyl- 

but many emikr comnmf„“riV° »ere les, r^,« war, when 

TO,*?'’". <J' .‘t?" Su~'’r,';j».wrod by 13.™*'?;"^' .’'■SA® rompunnd. 
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expenence ve found it less efficaeidus than neostfto^ 

The Chunofhtraptntic Era. — In faJS Adams and Yorke used i i 
treatment of a ea«e of kals-asar in England A^er and 
kab B*ar m Palestine Kirk and Sati 
wKir ,n In Sen (1940) m 8 cases of 

niccoBfu! KsuJta The writer followed this 
quarter of which were antimony- 
*u showed that this drug was the mort 

powerful that had so far been used ut the treatment of the d sease 


ReM°t experience particuUrfy m the Sudan seems to mdicate that diamidmo- 
stilbene may prove a very toxic drug but what detenmnes this toxicity is not yet 
clear No immediate aenous toxic symptoms occurred m any of our hundred 
cases but the parastheaia and dissociate anmsthesia m the area served by the 
sensory part of the Sth cranial nerve has been so troublesome and so persistent in 
a majority of our cases that we do not feel justified m usmg this drug m any but 
really resistant eases (Napier and Sen Gupta 1W2) 


Kirk has also given a short trial to 4 4 -diamidino-dipbenoxy pentane and 
our results so far with this drug have been very satisfactory In some twenty 
odd cases we hare obtained an eariier fall of Imperadure than with the diaraidino 
stilbene the fall of blood pressure appeals to be less but we cannot yet say 
whether the neuropathy will follow the injections of this preparation also 

Discussion — As far as India was concerned the introduction of the 
antiraonyl tartrate constituted a very great advance the death rate among 
treated kala aiar patients was reduced to about 20 per cent but the treat 
tnent was very prolonged taking from two to three months patients were 
very liable not to persist with it and many relapses occurred 


The advantage of the pentavateot compounds is that they are very 
much less toxic and can therefore be given m very much larger doses this 
means that the duration of treatment can be cut down very materially 
They do not cau«e some of the serious by effects of the antimonyl tartrates 
and consequently the mortality among patients under treatment is very much 
lower, in our series of more than 500 cases treated by neostibosan it was 
only about 2 per cent By an intensive coum of treatment the period m 
hospital can be reduced to one week 


It 18 now clear to the writer that kala azar m Bengal is mfinitely more 
amenable to treatment than is the same disease in other parts of the world 
He was at one time inclined to be critical of the methods of other Tiorkers, 
which he judged by their results and he now fears that these same workers, 
failing to confirm his results m their own countries must have questioned 
his veracity The writer spent some months in Assam m 1928 and he 
found that the patients m this pcamce required at feast 25 per cent more 
treatment than his Calcutta patients he visited China in 1934 and came 
to the conclusion that at least 50 per cent more treatment was required 
there reports on infantile kala azar m Malta and elsewhere la the 
Mediterranean indicated that relative to weight at least twice as much 
antimony was required to effect a cure and reports the budan 

(Henderson 1937) show that a very poor cure rate, at the most 50 P«- cent, 
could be expected with neostibosan however much the course of treatment 
wag prolonged 

The aromatic diamidmes appear to institute 
infinitely better results than hitherto have 

even in Calcutta our previously more succe sful antimonv- 

passed further, excellent results have been obtained in antimony 
resistant cases 
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Specific treatment 

™ — Th(i only reason for using the old form of treat- 

ment with the anlimonyl tartrates k the higher cost of the new preparations 

totoent'ATa’ll“^'‘a'’'^ “ “”=5' are better than no 

man“yeLf *’ probably remain in use for 

IS les^toSc*’’ A^’^ner T r may be used, but the latter 

in SiUed waterl'^, P'>y»'“''’Sieal saline (085 per cent 

to prevent the growth of monlds''''Th? 

but It should b™am4Tearefulb^t?^r T 

13 no precipitate For adults the initml !? 

increased by 1 com with j J « 2 cem , this should be 
given intravenoiisly and if the to 5 cem , the injections must be 

reactions will foS, m e2n ^ ‘"1“ severe 

times a week, and as a ™m.mun.T„e„t^|"r.„“ 

this treatment', and it may be n?ce«sarv"L^1f accompaniments of 

or even in some cases to'^reduce it 8i7arto"o^h“''. •'’A ‘*‘’“80 mote slowly 
prolongs the course ot treatment «nH ?h *° ‘’’’,'^mtc these symptoms, this 
satisfactory ttostment, and the results ate correspondingly less 

suppMm'reyi°d\mtra!es’'as'nvh^T;*^°^^^^ 

sterilised distilled water The strenrth T?i,*’°’'?“’ “ liissolved m 
peat importance, but we inerSlv ?se 5 <>* 

tions although strengths up to 25 per cent can be used" 

thia ?ofte“n‘*fficuh'!lt^"an°K^^ but m children 

cent solution should be used th* rSuei .Tfr n 5'“* 

"Otonic solution It should be green mS .t h“re ’“‘‘>“”1 “ 

“bght local reactor “'‘ctoate sides, 

formation is very rare Only one abscess 

adults treated with mtramu.cuhr inrerf? '’'''“T'u* ”■ a senes of twenty 
abscess in a child ’"J'otmns, and we have never seen an 

SuU “be“ mf ‘’l" “ subsequent doses 

an r,’ pounds 0 25 gramme j*n 'b’Wton of 60 pounds or 

^ gramme, and about 20 nnnnd P^uuds 0 2 gramme, about 
?flSre'!iyi^' “'a as a rough ‘bo maximum 

" y larger dose than adllts Tnd ^ ^bildren tolerate a 

advisable to modify the dosage m vere dorf. ‘‘’/O'l““'o it It may be 

, The injections may be 01 ™^ '""“““*' 

being obtained from dLly iSims ^ “'"’■"ate days, belter results 

LtTlQtH of tTBdtmfinf T* 

the length of the course of tre5m'M™l\ ‘‘f ‘u be dogmatic about 
‘’U a-gbt conseentre e''°L°/ 'Xk'eS m“Xr 

by Ih. G.™.n I G 

ana marketed under the same name “ “ade by Winthrop 
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t*>c Sudan, in China and in Bome of the Medi- 
terranean areas, ha\c not found that this short course is sufficient 
,f ,7r,^’^Ki economic aspect does not predominate, 

It IS prohMi safer to extend the cour«e to twehe injections, but, when 
’ V A,** the largest number of persons with a given quantity 

of the drug, eight injections constitute probably the optimal course, accord- 
ing to Indian experience 


Response to treatment — Littlo notice should be taken of the immediate 
respon«e of each patient to the treatment, e«pecially when the daily dosage 
is adopted, as, at the CDncJuvon of a course of ircslment, rrheb tbe 
subsequent history of the patient *how8 was successful, the patient may 
«hon \ery little impro\cmcnt, e\en the feter remaining until after the last 
injection has been guen Although as a rule the temperature comes down 
after file or six injections, there i« seldom much reduction m the size of the 
spleen until about a fortnight after the beginning of the treatment, it then 
decreases stcadib Figure 36 show« a characteristic response to treatment 
in an a^ crage ca«c 


After three weck« the ‘'Pleen 
«hould be eon'idcrably retluecd, 
the patient should be gaining 
weight— be maj lo«e weight for 
the fir«t two weeks— the leuco- 
cjte count should be above 
6 000 per c mm , and he "hould 
be free from fever W hen he »s 
in this «tatc, the patient is prob 
abl> cured, if not, he may be 
going to relap'c, and a second 
cour«e of injections mav be 
nece«‘'arj In some ca«es, how- 
ever, progress is very slow, and unles* there is a dennite return of fever, 
which IS not due to some complicating infection, it is probably advisable 
not to embark too readilj on a second course but to wait a few weeks before 
starting it In the relapsing ca-e the temperature usually mounts slowly, 
anj sharp ri«'e during tJie cour-»e of treatment is generally due to some coin- 
cident infection — malaria being by far the commonest in India In most 
caMis in which malaria super- 
vene", it IS obvious that the 
<ff«ease emsi bste bees Island 
and when patients come from a 
malaria endemic area it is 
advisable to give a course of 
quinine or other anti malarial 
drug as a routine when the 
antimony course is completed 
Patients afebrile at the be- 
ginning of treatment not un- 
commonly show a febrile reaction, 
in the form of a dailj rise of 
Fnmre 37 Early response to Beostibosan temperature or a sharp ri«e after 
treatment, the temperature remained normal t . section 
mjbceouently ^ 
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stibaminc — Urea stibammc has been cxtensuely used m India 
and in a senes of cases treated m our hospital gave very good results It 
IS slightly more toxic than ncostibosan and cannot be gum in such larce 

U k * * workers advocate 02 gnmmc as a maximum the injections 

Zhif d ^ “ •kree times a a cck but not daih The 

nitial dose recommended is 005 gramme the second 0 1 gramme tlic third 
0 5 gramme and the fourth and subsequent doses 0 2 gramme Ttas d™ 
W s th™ SZon T :'’ “s the strength of solutmn is not importaZ 
muse ne used tt should be given intravenously If allowed to leal mfo 

pam Zl; ZSoZn^butZt^h™ >t causes mieh more 

Ltimonyl tartrate Th^ r ‘ '““=“5 by sodium 

iniecZns ' « from twelve to fifteen 

our cases ThrdraagrZmu'ZthTSllZ"' satisfactory results m 
and fouadin are aromatic tnvalent ncostibosan Antimosan 

either but they are not so sat Z bo effected with 

the visceral form of the discw abo^t'twmt '’“‘“''“'ont compounds for 
uiscase about Iwentj injections being required 

the ‘'ZenrsZs%?ZbZnr’couehme°"’' —Whereas with 

more serious lung complications MmZnIv ‘“® ’“i"* ‘be 

compounds complications are rare At iih J ‘b® pentavalent 

coinplicalion that ever occurs is a sharn Pooo‘>oaIIy the only 

of the injection this may be accomoaniLT^ ° temperature on the day 
s due to some idiosyncrasy Zthe na« , 1 ? Very rarely this 

“"‘‘I ‘olotance is estebl,S!.!f\''^‘''“'* “"d the dosage has 
some defect in the solution We have ttiore often it is due to 

always to the distilled 7ater m wtach dTd‘“','^ i*"* ‘b® A“E but 

‘«b supply Of distilled water hVatVs' dii^rSll’ZZ, 1““ “ 

fbe™\'™ZLZsu’L'SmBZnrh'7”"^ but very rarely with neo 
does not follow the firstTnfeetan bm Usually ttas 

that the patient Z bl**'® ™®® ‘b® “ftb or 

reported observed when daily imection«f This reaction 

eporlcd in a few cases in which wider snieZr.f '‘'™ but has been 

urticLa r«b “ ‘”'®®‘'»'> the mS . 1?'®®“°"® "as adopted 

the natienf over the bodv fh becomes puffy and an 

IS imnpr^ in breathine h/h/^ becomes husky and 

''“St be S VL H T ‘^o^apsed and the pulse 

bSSFz"— ^ 

Zunrn7tr''=‘™“™"“^ 

0 begin vith minute doses ^ employ another com 
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aromatic dtamidines — In our present ■^late of knowledge, great 
^ cTcrci'wi m u mg thc«e drugs (tide supra) and they 
eftoujd DC rc«er\cd for antimony re<si«!tflnt ca'cs onlj The do'age recom 
mended below is that u«ed by the writer who has treated well over a 
hundred cases with 4 4 •diamidino dipbenj] ethylene (stilbeae) and 
thirtj Or so with 4 4*“diamidino diphenoscj pentane The immediate 
reactions dc«cribed below ha\c been more prominent m the cose of the 
former drug and the late •'equcl has only been noted with this drug but 
our experience wntli the latter has been too «hort and too recent for us to 
eaj that the neuropatiiological sequel dc«cnbcd below does not occur 

They are supplied in the form of a white powder in sealed ampoules 
this IS iIk oh M in distilled water to make a 1 per cer t solution and given 
intrasenou«ly The injections arc given daiK and very slowly The 
maximum dose "hould not exceed 1 milligramme (0 001 gramme) per 
pound wt>i;jht of patient To alults Jrfe»pfctne of «j2e and condition 
(bccau«c we have found that weak emaciated individuals stand the drug 
best) wc pne 002 j g as the initial do<5c If this is followed by a very 
ecv ere reaction wcgive0 03ag next day but precede the do«e by an injection 
of 02 j c cm of 1 in 1 000 adrenaline if the reaction is mild we increase 
tl c do«e to 0 0 0 g but «liU give the adrenaline or if there is no reaction we 
make the next do«c OOjO g without adrenaline The do«es are increB*ed a« 
rapidlv a< po««ibIe h\ 0 010 g or 0020 g according to the reactions up to 
I) c maximum namely 0001 g per pound weight of patient to the neare«t 
0010 g , adrenaline is given for the next do«c wl enover there is a marked 
reaction to tl c previous do«e and it is usualh po «ible to omit it after the 
maximum iia« been read cd 


Children stand the drug better than adults wc u«ually start with 
0010 g and increase the do«c ly OOOo g to well over the 0001 g per 
pound maximum In a few ca«C3 wc gave the drug mrramuscalatly i 
wa« di«tinctly painful and cau«ed a sharp local reaction but produced no 
ab cc** The effect seemed to be about as good as when it was given 
intravenously but wo were slightly bolder with our do«age as there was 
practically no general reaction 


A'c gave 10 injections m the majority of cases This meant a varying 
total do«c It IS probably safe m our present state of knowledge to aim 
at a total dose of not Ic«s than 07o0 g per 100 pounds weight of patient 
and I 000 gramme for rc«i tant ca«e« Other workers have recommended a 
maximum of 0 001 g per kilogramme but in the wTiters e^enence some 
of the wor^t reactions followed tic earlier injections which were always 
small and as he found little difficulty in reaching his higher maximum he 
considers that it is unneces*arj to prolong the cout'e of treatment or 
alternately to ruk having to repeat it Kirk m tl e Sudan «eems to ha e 
given a much more extended course and greater total do«es 

ofgca«es (Kirk and Sail 1940a) he obtained cures w^th total do esvaiying 

from 0 975 g in 24 do«es to 4400 grammes in ^ 

report (Kirk and Sati 19406) his total do«e varied from 0 7o0 g to4900g 
The pnnd pffccts of treatment with the aromatic diamidme are not 
immSatelylpparent and m the xa^t majonty ^ 
remains until after the course complete . g^^ptoms The 

injections appear to cause an exacerbation injection 

temperature usually falls to normal a day or two after the last injection 
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'“P'd decrease m the size of the 

- FH''n'l'li‘|'J’l'l’J*J ]-|'J 4j444e| <s„ ™®™efaoi!sanisegKeI(r — 

• P I f 5 i i « 5 . reactions will be noticed 

> iiMiiftii almost every ca«e The mild 

> , 5 ‘ reactions include a headache, 

A AMa ■ a^Lr“„'i„^„“fr‘“|; 

» ' VI/ WV I ¥ \ body in the more severe 

\ cases the headache will be 

L I.. ^ there will be giddi- 

complete the usual response most severe symptoms will 

loss of control of the bowels and ' “ 

unne and loss of conjunctival reflex. r' HHJ..I..i I' l I M ) i i i i i i i i 
m the \\orst case m the writer’s ex- < -+l I I WJ fj 'TrJlTT 

the patient a well-dcvelop^ ‘A . I - 

Sov^erS^‘”K'''‘“8 man wlT„ ' WU fl 1 V ' ‘ * - 

J°'a”fl«as than 0 0005 gramme Der • ul N !\ 

: * ' '\a - 

recovered^ completely in'’™'ioth\"r‘ TTTI 

2K/^s&’^arofVl^“p^s^?e■ 

— 4= H-|-|-H- U-li!l J_|J.|.|.Hm: n "“‘od above, most of 

• U-r'i'i',’/ i'?/,' I I I 14a symptoms can be obviated, 

• ... A A I M . , dose of adrenaline before 

/WVVl , . mjootion of the drug, and a 

N I ‘ha injection 

■W * Ay ■ Si, ‘ha patient 

• ^ lA n/\/l/ l/l . "^aP'dly Where vomiting is 

— 1' ' ' ' ' 1 1 ' I 1 I I r I I \ s ff'- he reduced to 

Figure jo p' ' J ' ! V ’ ‘ extent by giving the drug 

very „rly hff re°ult*S“‘'°°ti!!'’eue ™.“ ,,'“>’‘7 “‘omach but other- 

In about ‘™ houraft-’a‘ 

d£turbScnf^KMatmn“"°“® neurop^hy Occurred actually seen 

bypcrjwthesia parts S a subjective 

sensation to ®"®8tbesi^ and 

The first preservation of .Vf°^cation, and loss of 

about three inonthT^”* usually numbn^a rlf pressure and 

persisted in one /il- couree w c^n?»» is noticed 

Ibe time ve first saw 11 °^ years condition has 

PPeared to follow the (cmpincalj 
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Fipirc 41 \flectcd are-is m thm ca<ea of post-diatnidino-stUbene neuropathy 


Subsidiary treatment 

Very little subsidiary treatment is of any value until the course of 
specific has been completed, indeed, whatever other treatment is given, 
should be allotted to interfere with the course of injections once 
tnev hate been begun IVTien there are complicating infections, such as 
malaria, and hookworm disease, the kala-azar should be treated first It 
has been suggested that heavy hookivorro infections dimmish the effect 
of the specific kala-azar treatment, there is no evidence that this is the 
ca«e, but treatment of the hookworm infection should always be ddayed 
until one course of antimony has been given, though it is not necessary to 
wait to see if the cure of the kala-ezar is complete 

The blood picture will soon return to normal, but this may be accel- 
erated by a course of ferrous sulphate, 9 grams a day for two weeks In 
cool climates or m the cold weather in India, malt and cod-liver oil and in 
the hot weather, compound syrup of hypophosphites, or some other suitable 
tonic, should be given during convalescence 


Diet — As a rule it is not necessary to enforce any severe dietary 
restrictions unless this is indicated by special symptoms Some patients 
are always attacked by diarrhcea when allowed a full diet, and when the 
fever is at its height it is inadvisable to allow a high protein diet, but most 
patients hav'e a good appetite and do well on a liberal diet Our hospital 
patients are allowed an ordinary diet unless there is some special contra- 
indication, but for out-patients and others not immediately under control 
a vegetarian diet with only a little rice plenty of milk, and eggs is 
recommended 


Treatment of complications —Practically there are no complications 
which warrant the ^continuance of the specific treatment, frank pneumoma 
being possibly the exception In the presence of cancrum ons, the sf^mc 
treatment should be begun immediately, and the injections given daily 
The mouth should be kept as clean as possible with a solution of hychogea 
peroxide, eusol, or other mild antiseptic lotions, vigorous local treatment 
with strong antiseptics should be avoided Plastic surgery may eventna y 
be necessary to replace lost tissue 

Treatment of resistant cases— Other complications should be treated 
symptomatically A resistant case may be defined as one m 
13 not effected by an ordinary course of treatinent | gg 

to 95 per cent of patients, it is therefore a relative term, but nevertheless 
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Datients seem to be dnided fairl} 8harpl7 into two classes, the ordinary and 
the resistant When a patient who has a clear history of having had o 
full course of treatment a month or two before is fovmd stih to j 
iTsceral infection, he should be clawed as a resistant case and treated 


accordingly 

Early experience with the aromatic diamidmes indicates that these are 
the drugs of choice m resistant cases We haie prolonged the course to 12 
or 15 injections in resistant cases with a mean total dose of 0 919 g and 
a mean relatne do«e of 1 048 g per 100 lb of body-weight of patient, we 
cured (apparentlj) 22 out of 25 antimony-resistant cases 

PreM0U«ly, the cour«e of neostibo«an that we gave in a resistant case 
(adult) was as follows — 

Twelve injections in twelve days beginning with 02, followed by 03, 
04, and subsequently 0 5 gramine daily, an interval of twelve days, a 
second senes of twehe injections, beginning with a dose of 0 3 gramme, 
another interval of twelve days, and a third senes of twelve injections 
beginning with 0 3 gramme 

If the patient shows little sign of improvement during the first senes 
of injections, it is advisable to give one or two turpentine injections during 
the second senes Muirs prescnption for the turpentine injections is 
1 part each of turpentine, camphor, and creosote and parts of ohve ml 
Of this, 1 cem IS injected into the gluteal muscle, if a sharp reaction does 
not occur, a larger do«e is injected a day or two later The object is to 
produce a >ery seicre local reaction The turpentine injections are gi'cn 
comcidcntly with the antimony imections 

In one of the most resistant ca«es the writer has ever encountered, a 
cure was clTectcd bj the application of the same principle in a slightly more 
primitive form by a practitioner of the ‘ indigenous ’ system of medicmo 
who placed a Ncsicatory plaster on the patient’s abdomen which caused the 
whole abdominal wall down to the muscle to slough and left a deep ulcer 
the size of the palm of the hand, when the ulcer healed the kala-azar was 
cured 


^\hcn one antimony comjiound has been used throughout without 
success, a change to another compound should be tried 

Treatnienr of post kala azac dermal leishmaniasis — Antimony seems 
to be the only specific for posl-hala azar dermal leishmaniasis, but a 
^re IS not ncatij so readily effected as in tlie visceral form of the disease 
Prehrainarj experience with diamidino «t»lbenc does not suggest that it is 
of nnj \aluc in this condition t\c hai-c generally used one of the 
jwntaialcnt compounds, but in a few obstinate ca«es good results have 
Jolloweii the u*e of the newer tnvalcnt corajiounds, antimosan and fouadin 
'pie oMmaiy course of injections, as recommended for the usceral 
intcction, should be giien, but the injections should be on nltemate days 
or c\cn more widclj epaeed Owe eouTse may be sufficient The nodular 
diHinct improvement during the first course of 
mjecuons, but the h) po pigmented legions usually remain unchanged, 
Pipnent during the course of a month or so 
#r ’ ehrinkmg m the nodular lesions will continue for some time 
ii^f ^ course of twalment, & period of at least two months 

hi ® 

If '>'*'rino sulphate mlo the nodular 

OTJ la u-uallj loJloncd by Ihcir thrinkagc, hut this .3 not a icry 
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practical method when lesions arc extenuve We have seen a few cases 
impro%e on large do«es of potassium iodide, given up to the point of pro* 
ducing iodi«m, csncciallj ca«e3 in which the nodular lesions were very 
extensive, the noaulcs maj undergo ulceration, but heal rapidly when the 
pota««ium iodide is di'contmucd. 

PROGNOSIS 

Opportunities for watching the progress of the untreated disease have 
now gone, but in the pa«t tcmperalurc records have been kept for a year 
and longer Periods of high remittent fever were followed by periods of 
almost complete ab'cncc of fever, the complete cjcle taking from a month 
to two months The average duration of the disease was about two years, 
but mnnj ca«cs were reported in which it seemed to enter upon a chronic 
stage without anj FjTnptoms except slight anEmia and great splenomegaly 
Death uniallj occurs from some complicating infection such as 
dvecntcrv or pneumonia, or from cancrum oris In infants and young 
children 'the di«ca«c run^ a far more acute course, and the duration is often 
le«3 than six months , 

narcly, m India at least but apparently much more frequently m 
other countries, csiveciallj in the Sudan the di«eo«e runs a much more 
rapid coiirae, niter tno or three months ot high feter, 
there nre prolum hxmorrhnges from the mneon. membranes, and death 

'°"”rram expmenee m India, the ml'lZy 

l\ fao'’,?rf ■ in S m&|lorm ‘be naUUmatm^^^^ 

and about the twelfth month of the di«ca e fr ^ P ^ ^ 

completely cured of the ' oHh^ will 

intercurrcnt infection during the cour«e cases about half to 

relap-e Ot those thri ■' f but Sera be a amall 

two-thirds Will be cured by eubs^^ntt^ jiamidmo stilbene 

residue of cntircl> resistant ^ antiLnyresistant cases 

promises a higher cure rate, A j, ^ quarter were resistont cases, 

In a series of one hundred cases of apparent cure 

there were two deaths and five relapses, that is to say 
rate of 93 per cent niay be very 

If the di«ca«c has iSop^ Various complications, eg 

weak and AlUiounh uncompUcated cases of long 

cirrhotic changes m the hver . ^ pn the whole the prognosis is 
duration usually respond well appearing late in the disease, and 

not quite so good at this stage t^e cases treated during the first 

ascites are bad prognostic sigM , initial relapse rate 

three months of the disease, a ebghlly mg antimony-resistant 

expected, but there is no ev idencc that sucli ca 

more readily , , x^-ated caoes post-kala azar dermal 

In BmgnI m about 6 c^t of „mr, or even 

leishmaniasis develops t ms seq 

unknown, in other localities 

RFr'isR®^^^ v\III A Cas® of 

Adxms a II D, and YorO, W 
(1939) atnidino Stilbene Ann irop 

pan»' o®* 



376 


KALA-AZAB 


Adler 8 vl940) 

^“*1“ S and RACHMiLEwn’z M 


Adleb S and Theodor 0 (1931) 

Bousnnj) L Thomson D S B 
and Marshall W E (1911) 


Brahmachabi U N (1922) 

Idem (1922a) 

Cochrane S (1912) 

De M N (1934) 

Forknir C E and ZtA L S (1934) 


Goes 0 M (1892) 

Henderson L H (19371 

1 I-™-. 

Kirk R and Lewis D J (1940) 

Macdonald D R 
Kibk R and Sati M H (1949) 


Idem 

Idem 


(1940a) 
(19106) 

^0^)^ ® L E 

Macrie r p 


Transmit Visceral Leishmaniasis 
to Man Remarks on Histopathology of 

“S ’ {{r 

Treatment of a Case of 
"■'111 4 4 Dmm.dmo 
SUbene Am Tnp M,d md P„aM M. 

In^, gallons on Mediterranean Kala arar 
f^oe Roy Soe Ser B 108, 494 
^ Kassala and Blue 

fourth Rep 

Alemonnl Gordon 

A/emo^ Colfepc Khartoum Vol A 

Cox London 

^ Cutaneous Leishmaniasis— 

Lcisiinranoid I„dan Med Gee 

^Kala^inr*^! Antimonial Compounda in 

To IM Mran 1 Med Re, 

Node, as a Source of 
wi^mana for Diagnosis m Cases of Kala 
A S.V, ^ ond Hyg IB, 9 

Their^D^siri^ff Kala^zsr and 

icT fieftri??’" dndmn / 

''oral "■ rN*»> 

and the laala arar 

T^raiU^Tt'hetslt toS' 

'*part “ r^£‘^‘t°”'S?“ '’'"‘s ‘he most 

known rnXiam'.t Draease, 

tenc?'?rl‘„‘r“ S K“'“ »>«r m Fung 

«rd°„V;4"*3”,,TS’" «" Trap 

"" 

slldS. “sanlSertHifh f Anglo-Egypti.n 
An HnuTOl^C,^^, ^ ^ treated with 

|»" f£“v"S' 

^213 " ;i/ed and Hyg 34, 

Ireated” wifh"4* Pn®® °i Kala azsr 

Trop Afed oJ* P'^^'dino SI Ibene Ann 
The Use of Cs^. a"*'^ ^ ^ 

*hc Treatment Diamidines in 

nndpSS,„°'3f>',|“«r Am T„p 

Sandfly 'fi the Gut of the 

'‘»r Patients fed on Kala 

The Blood meal If c i’n B3 593 

™e*“a of Precmdin^A”^^'” Investigated by 
Res 1«, AntLsera Indmn J Med 

(A-sam) /admn J 



177 


Nakh, t. E. (ira) 


Wm (1030) 

Nin^ L R, Ctticonru, R. N , 
»Dd Rai CnAUDni:*! M N (193J) 

Nakes L e and Das Cetta C R 
(1931) 

Names, L. E, Ius'w\»f, E. 0 G, and 
Sen Q (IMI) 

J’AEi**. h E, and Kbuhnan K V 
(1931) 

Rakes. Xj E, and Ilfvncasov J M 
(1831) 

Names. L E,, and Sen Q N (IWO) 

Names I, E Sen Ocka P C, and 
Srv, Q N (1012) 

Names h E S«jTsr BOA, Das 
OuTTA C R and MuxEs;t S 
(1833) 

fiOEURtn M (1933) 

Rocebs L (1627) 

Idem (1908) 

Ross R. (1699) 

Scuanar H, and Petes, F M 
(1938) 

SncTOT n E (1933) 


Shqbit n E Bassact P J, and 
CSAICHEAD A C (1926) 


Shoett n E SuiTB R O A 
Sttamivath C 8, and KsisnrrAjf 
„ K. V (1931) 

Smttr R 0 a , and Haiees K- C 
(1035) 

SinTH R O A, Eaites K. C, and 
Aeuzd I (1911) 

SlEPKENSOV R. W (19W1 


SwAMINATH C 8, ShOBIT, RE 
and Akuebson Ij A. P (1942) 

Yottkq c W_ and Hrma M 
(1920) 


Tte Treatment of Kala-asar by Meta-Caior- 
Pats^eety! Ammo-Phenyl Stibiate of Sodium 
(von Ileyden 471) 11 Cases Indian Med 
<7<u, 68, £78 

Tbs PentaTalent Compounds of Antimony m 
the Treatment of Eala>azar Part II Indian 
J Med Rm, IB, 181 

The Pentaralent Compounds of Antimony m 
the Treatment of Rala-asar Part Vn 
Indian J Med Ree, 19, 719 
Tcdimque of Spleen iSmcture Iioneet, u, 126 
A Stable Solution of Antimony for tte lYeat- 
ment of Kala-aur Indian Med 72, 

462 

Further Clinical Observations on Post-Kala 
aaar Dermal Leishmaniasis Indian Med 
Gat^ ee, 121 

E)e Complications of Dermal Leishmaniasis 
Indian Med Gat^ 78, £42. 

A Theory of the Etiology and Epidemiology of 
Kala-azar in India Indian Med Gat^ 66, 
603 

The EfTthrooite Sedimentation Rate is Kala 
asar Indian / Med Res, 19, 691 
Diamidmoistilbene m the T^tmmt of Bala- 
atar Indian Med Gat, 76, 720 
The T)«atment of Kala-atar by Djanudmo 
Stilbene Analysis of 101 Cues Jndvm 
Med Got 77, 321 

The Jafectioa of Phleholomue orgentipet from 
Dermal Leishmanial Lesions. Indian j Med 
Rtt, «, 173 

Early Diagnosis Treatment and Fropbylaxu 
of Kala atar Motivemenl SamUnje 16, 
220 (Abetraet— Trap Dis RuO- 3*, 889) 
Report of an Investigation of the Epidemie of 
Kfalahal Fever in A^m or Kaia^ttr 
ShilloDf 

Pewre »n the froptce Oxford University 
Press London 

iDfectiousneffi of MaUnal Fever and Bala-atar 
Indian Med Cat, 84, 233 
Advances in the Thenpeutia of Antimony 
Georre Theitnc Leipeig 
IJerpelomonae ctenocephah. F^tham Some 
ObMrvations on its Life Eiatoiy and 
Reactions to Different Environments Indian 
J Med Res, 19, 721 

Note on a Msaave Infection of the Buccal 
Cavity of RAfsbotomus aiyentipaj with 
lltrpeComanoi donovmt Indian J Med 
Ret, 14, 329 

TVansniisBion of Bala-atar by the Bite 

of phl^otomva argenltpet Indian ] Med 
Ret, 18 1373 , T V 

Some Observations on Dermal Leianmaniasis 
Indian Med Gat, 70, £44 
nnrttier Investigstions on the Twamasioa of 
Bala-arar iMion / Af«d Ret 799 
An Epidemic of Bala-asar in the Upper Nile 
Province of the An^o-Egyptian Sudan Am*. 
Tnp Med and foniw, 84, 175 
Trsnsmiasion of Indian Eala-asar to Alan by 
the Bites of PhUbotomia argenlxpet Ann 
and Bntn. Indian J Med Ret, 89, 473 
The Development of nagellstes m Chinese 
Sandflies (Fhlebotomus) fed on Hampers 
infected with Levhmanvi d^w^* iToc 
Soe Erper Bxol and Med, *3, oil 



ORIENTAL SORE 


Detinition 
EpIDEMIOI/QGY 
Geographical <?i«dn6uiton 

Disfnbufion 0 / onetiitil sore compared with that 0 / kola azar 
Climatic factors 
Epidemic features 
Seasonal incidence 
Age race and sex incidence 
iElIOLOGY 

The cousqI orflomsm 
Transr ssion 
Animal reservoirs 
Immunity 
Pathouwy 
Sy^^PTO^fATOLOCY 
Incubation period 
Distnbution of lesions 
umber of sores 
Absence of general sympfoms 
The typical jore 
Other climcal types 
DugVOSIS AKD DTiTERENTIAL DIAGNOSIS 

Clinical^Examinaixon. (or kwRiwMU«-— Cwifeira — Specilic skin 
reactions 


179 

179 

179 

180 
180 
180 
181 
181 
181 
181 
181 
182 
182 
183 

183 

184 
184 
184 
184 
184 

184 

185 
185 
185 


Differential diagnosis 186 

Wcus trop cum — Yaws— Tuberculosis of tbo riHO— Leprosy— Veld sore— 

Syph 1 1 c eore 

Pren-entios 186 

CtncTol 186 

Personal 187 

Tre-itmevt 187 

(i) Local IS7 

(a) Surg cal (b) Appl cat on of specific drucs (c) Physical measures 
(d) Local in ect ons 

(lO General 188 

iROrvo^is J89 



EPmEMIOLOCT 


179 


DeSnition — Cutaneous lei^’hmania^is or oriental sore (also known 
as Baghdad boil, Aleppo boil, Delhi boil Bi'kra button, Lahore 'ore, and 
by many other local names) is a specific granuloma of the skin which 
usually breaks down to form a large indolent ulcer, the lesions are more 
often multiple but may be single and are usually on expo'ed parts of the 
body, they are caused by a protozoal parasite, Letshmania tropica, which is 
transmitted from host to host by a sand fly of the genus Phlebotomu$ 


EPIDEMIOLOGY 

Geograpbical distribution — Oriental sore is more widely distributed 
throughout the world than any of the other leishmania infections 

In Europe several ca'es have been reported from Italy, most of 
them from the southern portion of the penmsula Pulvirenti also recorded 
ca'es from Calabria and from several di'tnct® in Sicily, from Palermo 
on the north coast to Catania on the south and Caltanisetts inland The 
di'ease is very common in Crete and isolated cases have been reported 
from northern Italy, from the east coa«t of Spain, and from the Ea®tem 
I^ene^ m France 



There are M™cc°°bA°e‘ Solt 

m Tunia Bi«kra la Algeria, and Bonaaane m i 5 p„„dic ca'es 

of these countries would appear to be e endemic foci ore inland 

a ?r'rs=a, rrrS Sgo-Cia'Tad Sgola in 

The incidence is focus 

SiTc- ha°e been 

Ivantara being the mam endemic foci Uie d^^^^ „„ 

in Turkmenistan, Termeze, , fl925 and 1927} reported ca'cs m 

mentioned as endemic foci «”'» e-pec”all ■oHhm Iran and 
Transeaspia, the disease ocenr. m Iran e pec.a j 
in Iraq where Baghdad is an endemic focus 
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ORIENTAI. SORE 


Dort,™ «"/!)!» *•'8 western and drier 
the North West TVoSt°® p'° “if ““rtt «“‘o 

coa=t of thTSniSl. ””u‘* Balnehistan and down the west 

eSt affar a^SX tethi Presideney and 

reported ’ ' * cases are 

QueeSland""”' ^P'-rt'd from North 

ster;iS-£=" 

S? ““ ‘T ^ 

of the Indo-Gjnget°o plam’ Xe“sTlf '“™'* ” “■/ ’'ostem half 
eastern portion of this plam in no aala-azar is confined to the moist 
endemic, although from a few placM nl (h “ ^“i^ “i diseases truly 

eg Benares, sporadic cmm Jf Port'O" of ‘1“S plam, 

natural segregation of the two'd^Sefw'Mnn*''' 1 ’’“” ’'®P°’drf This 
immunity existed and that nrot^X.^ led Manson to suggest that cross 
benign oriental sore might prove a iinJti?i°'" comparatively 

er«r It ha, non been sa5lctordi^^„ deadly kala- 

not occur satislaclonly shown that cross immunisation does 

pileSf *'’® grounds 

P%°S aXXeS: Sttrr o^^a“rr“4Sf 

common eand-flies of the dry 'ar^M transmit oriental sore, are 

elimatio conditions in’ lhe^endXicatM,''‘f'nd'‘ ‘0 rorrelate the various 
It seems improbable that there are "e so widespread, 

frras Most of the areas of created climatic factors common to thc®e 
atiludes 20' and 45’N These ''“™''rr, lie between 

them as hot os m any part of the wnria «'^®i ^ hot season, some of 
me temperature occasionally fafis' tsV season m which 

'rbicb there 13 htUe’^i 1 ^“t of them 

nnrf northern Afnca they rnany of them border 

3?.e.S' ■’ usually 

nirt™ Til”",'” 'uuOued WchTto tj. ir'"^ fudia, the 

portion of the Indo-Gangctio plain ‘ “ ’™'‘‘ »' the western 

Epidemic featorn it, *u 

‘“'‘dene'e^ramf^^ f’’® disease is 

, AnVdXifot^“erarsoT'‘‘''I PruportSS"“" 

mnd°anT,V''“T’,““'‘P‘'d a uew“paX'‘3fSS'"’|”Pd of Aleppo occurred 
78 md.wdM?.";'’"* ‘utr Out oT Ktol ofm 'r'"** they erected 

clcanne eMi '“res The sitrnho3L’.^I '““dies, 45 were affected, 

and the site was complete thp when the 

In O oriental sore fell ’ niber of eand-flies decreased 

.'mon“ P'u'rded ideal con- 

" feed on npe dale, ‘h® ^fP^uuu'mn might well 
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i„ Palft,nt rcportfd tint farailr inadence was 
conMucrnble but tlus bii not been tho experience of many other ob'crvers, 
and n area? nherc the duca^c m epomdic it » by no means uncommon m a 
lamih of children for one chiM alone to be mfcctcil 

Scajona! inadtnee. — PraeticalU all ob«cr?cr9 have noted that the'o 
IS a derinifc ?ea»on of on»ct, but this 6ea*on i? not identical m the \arious 
enr'emte arcat Dodrowky reported that In Palestine in most cases the 
ic'ioni first appeared between tlie months of September and April, le 
Immediately before and dunnR the rainy eea'on Cartron and Bacqu5 
raid that nin«t of the ca«es m northern Africa acre infected in July, 
Aup;*t and September lakimoffand Schockov reported that out of 48 
cases teen m Turkestan In January, m one case the sores appeared in June, 
in 4 In Jul}, and in 40 in Aupu«t In Ir q the fir«t ca«cs are usually 
ewn in July, the monthly incidence ri*f3 up to September or October, after 
which it b^ns to fall In the I»ofth-We«t Frontier Province and m the 
Punjab the fir*t ca*e3 appear In June and Julj , Augu«t and September 
are the tnoalha of the niRhest incidence. A report on oriental sores 
acquired fn Quetta (Goodallj eupgfsted that there the months of manmal 
infecUrn we^c September and October The month of infection, or, if 
about th'ce months is allowed as an incubation period, the first appearance 
of the Ic'iocs, usually fome^poids with the »as3inuiD sand-fly incidence 
Age rue and sex inctdeoce — Persons of all ages and races and of 
both sexes appear to be cquaUj susceptible In the heaMly infected areas, 
children form the bulk of the patient* but this » only becau*e the adults 
bare acqulr^3 a decree of icamunit> from hanng been infected and cured 
during childhood Jo* the samo rca*on foreigners in endemic areas appear 
to be particuhrl) susceptible 

XTIOLOCY 

The eaittl orxuusai wta fin* ob^erred in CalnitU br Cunnincbam 
< 18 ^ 1 , who dfKfibed a ptmitc wbieh he had apea la the tianies of an onenUI 
•Of* in a reUest •'bo Jud noe irora Deliu The pJsto irluch areompuued fau 
paper learea 1 'Ue dcrubt about the nature e( the parasites which he obserred, but 
not uncatv.’allr at that eirir date be waa ipsoraat of the true nature of the 
b^tea that he taw la lEOS, Dcrowehy leeognued the paraaite and described it 
but hli caper, which was written la Hussian was orerfooked^ and the mcLt for 
th* Erst aceurate dfsnrtion is uruiHy fi'en to J IT tVnsht T^n^ht (1903) 
described the parasite which he bad recorcred from the tissues of an onestal sore 
fa an Anaeniaa fomijnnt fa Boston be rofitened the name Ilekotoma trpjnewn 
Manmowsky and Dosrow (19CM) described the orruustn which they had found 
IS an ufwr fa a boy from /ran and serreefed the name Ofopiatma onenlaU 
hiceile and Sicre (JCOS) were the firl to culmite the ornnism and thus to demon 
atrete its true nature and its relation to Ittahynemta nonowm 
The canial orgamim — Lf\shmanta irojnea (Wnght, 1903) is a 
proloroon of the family Tn'paDO'omitfB, it is mdistmguisZia&fe 
morphologically and culturally from L donovam, the causal organism 
of kala arar scrologieallj, howt\cr, Noguchi was able to distinguish the 
two parasrfc' In the fi«»ues of the roaromahan host the parasite appears 
m the ‘ round ’ form and has a local dirtribution namel>, m the endothelial 
cells in the granulomatous tissue at the ma™ and m the ba»e of the 
ulcer •nhere it is u*uallj found m large numbers In its arthropod hosts, 
nUholcmu, tcr-ienl, and P pavatjm aad aljo in cultoe “ 

na.«M into .ts ilaBClIatc (leptomoDad) form A kw 
inrasion of (ho blood stream by ioMAmoraa fropioo, >>"* J 

has not boon supported ecncrally, and if Ibis dora 
rare accident On the other band, extension of the infection along 
lymplnlic clianncl- sometimes follon- an 1 results in a chain of ulcers 
along the course of the ?es«cl {tee plate v liguro 5) 
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In Bome small animals a generalised blood mfeetloa occurs 
files in Aleppo, an endemic Xi‘ .nf„t3 

sand-flies was conimued by the S^gSfe’and of h '"^“k on 

years, but no very important i *■>'= “ext few 

making comparative anSmiciS w; ?,«"“ Acton, by 

bites and showing “he mSd of oriental sores and of 

added further support to the sand-ily hypotS dstnf 4™' 



Day 'v 

yinmts Spot o Night 

„ day ,£j “"d fly bites during the 

oergent, Sergent Parrot n 

fli2,P p's?!!'” ■" d'“ed°®Si“LaTv‘ 

by Mkf S^n' ^““‘dd m an endemc nr!7 ‘SS'd'dtlng crushed sand- 
both natiiraUvTJf Idj <*^26) who carn^ '"'“d elaborated 

and P ““d laboratory infprtJd ““merous experiments with 

orienWsoresr5=;:„,t«- “d Ber 0941, havr”tually produced 28 

hala-aza'r"7h“"™ud' ‘danBmi^.„„'’‘.^r° 

edge of the sores oTn'^*^^ becomes infected'Hv'^f^Pa^P similar to that of 

shown to KS,°i““,“ffcted person ^0.7 'd'dmg on the indurated 

in dogs where the sores” indurated area surround” ' ^and-fiies have been 
ment of the flftcren^? roainly around #ho & sore, particularly 

s -i-aSf.feii&ftS.* 

"■“ s£r^^-‘- "" ^ -S*-SS™i;r3: 

certain tha? rt^la nJt^lh ” produce the lesion, 

ttdt there IS some”no:?S™t iSe'^^f cental sore ha. 

™'™ir of infection, and lizards 



FATHGLOOT 


183 


ha%*e becD ti^pccted m this cozmection, but there is little evndence to «upport 
this Mew On the other hand, m some of the endemic areas e g Baghdad, 
Aleppo, and Teheran, dogs are beavil> infected and probably act as 
reser\oir3 Many other animals eg cats and bears, have been found 
infected in nature In certain ammals as well as producing local lesions, 
Leishmanta tropica cau'cs a gcncralired infection *0 that it is possible 
that sand flies maj become infected b> simpK feeding on the blood of 
infected ammals In Turkmenistan the gerbif Rhombomys optmus has 
been found infected m nature, to the extent of 60 per cent of specimens 
examined Thirty five per cent of sand flics Imng in theu- burrows have 
been found infected These animals therefore obviously play an important 
part in the rctiologj of the disease in desert areas 


Immunity — Some immunity again«t subsequent attack is conferred 
on the patient This is demonstrated in the epidemiologj of the disea®e 
bj the fact that in endemic areas the indigenous adult is comparatively 
immune, most of the sufferers being children and immigrants Advantage 
has been taken of this fact, and in certain countries women have inoculated 
themselves with oriental ®orc on some covered part of the bodj as a 
prophylactic again®t the disfiguring effect of a «ore on the face That this 
immumtj is not complete is shown bj the facts that auto moculation is 
not uncommon and that second attaclM sometimes occur after the original 
ulcers hav c healed completely of fortv eight ca«es seen by Yakimoff and 
Schockov in Turkestan eight had been attacked prevoously, viarzinow«I^ 
and Schourenkoff stated that expcrunentally produced 'ore* m man onlj 
conferred immunitv when they ran their natural cour«e, abortive lesions 
and those subjected to treatment at an early stage failing to produce 
immunity It is al o claimed that there are different strains of L tropica, 
and that immunity is not complete against heterologous strains 

There is no reason to suppose that oriental «ore confers immunity 
against other leishmama infections, although there are ^ew ^eas where 
both kala arar and oriental sore are endemic 

in which a person suffered from kala azar after having suffered from 
oriental sore (Patton, 1922) 


PATHOLOGY 

The wteeLon is a loealued one and there w“enSe 

infection A t ery definite tissue reaction is cau-ed by '"“‘/"“Xis 
ot the parasite, the macrophage apparent v P apas “ 

reaction Considerable infiltration of all the 1 y subcutaneous 

cells many of which contain parasite® "ftes 

tissues Giant cells are 'omeUmes pr^nt P^hV and 

have a special affinitj for t**® the channels become 

capillaries which become “llul-r proliferation continue^ and 

blocked and necrosis may follow The «Uu w proiiieraxio 

spreads centnfugaUy, /tLin memS 

epidermis and reducing it by pressure to a thin memoraue 

damaged by trauma through this damaged 

Pjogenic organisms |j,e pyogenic^ organisms invade the 

epidermis and ulceration occura An py 8 The histological 

granuloma and tend to destroy apre like that of an ordinary 

picture then undergoes a change gpecific granulomatous 

pyogenic ulcer At the of J The margins of the 

condition still exists consequratly m eniaermis and occasionally 

ulcer show considerable thickening of the epiaermis 
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Leishnianis do not invade 


the 


do™-growlhs from the epithelium 

epidemiis. -- — me 

end, w\\Ttt^upXal'™faf ^ *>5' ««->e 

from the edges of th?nIem- /S,?^ 'Pittelium grows in 

epithchm over hard fibrous «sMe, fa “''““S 

SYMPTOMATOLOGY 
Incubation period. —The incu- 
bation period is not constant: it may 
be as short as a fortnight (Mar^i- 
noiroky and Schourenkoff) or as lone 
M three y^rs (Napier and Haider). 
Wenyon (1912) inoculated himself: 
tne incubation period was seven 
months. Goodall found that in 57 per 
cent of his cases the incubation period 
was at least three months. The usual 
incubation period appears to be from 
two to six months 

“f lesions.— The 
VV “'“riyolways occur on exposed 

“f ‘he sites of '’9'^!', “"ti ^ose in which 

sores in Indian ,„„p, ,, ss the epidermis IS thm, fe. on the face, 

of the trunk. The ecafn 

affected. A ‘ siwt ^ ^ands, ancf soles 

tw*”" of the sores in IndiaTUi ®^ ™, '•> 0 ™ ‘k® 

shorts'and puttees, t-e. their wore 

-iiE™'’" of .s««s._The s^r.Tr f. Vo 44). 

' very many eore3°an™'?'** 'V®’ *““* “°’'o “f*'” 

,t y sores annear nn different parts of the 




“"'«P>a- Occasion aliy v^?y S ' 

Biz^and'fl observed ^ 

fiom forms a Sab of increases in 

mav reddish brown-^fi.^ scales that vary in colour 

fleahv '°T° ordinary boil or onSf increases in size and 

under either case the centre of lb™] ® raised 

spreads forms' the ti^ lesion usually breaks down 

Fie 5— UIccrat ' P'eraentation commencing m left 

Irapkatio ,pr„d, .„dij„ 

ITOl- other, .(toSbnh (1941), 



Plate V (Oriental sore) 




Cutaneous lei hmaniasis la a chicle (turn worker m \ucatan The lesion on ear one 
month 8 duration lesion on arm 6 month s duration both legions hove been cleaned 
up by surg cal dress ngs but are othenvisc typical T1 is is presumably a case of muco' 
cutaneous lei^hmanass but the J«>sions would pn«3 as oriental sores (Courtesy Army 
Medical Museum) 
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^ granulating ba^'e, and is surrounded by an area of 
ni™ r‘r/5™t “ of an mah m breadth The^nlcer e^dea 

l h U « ‘‘H! “®y a°d fill the ulcer -mth a hard 

k IS ^eft untreated, after a j ear 

a. 0 , the sore may heal, leaving a depressed pnk or -white scar which 
,^y, ‘considerable disfigurement, more especially when contraction 
. t j ^oar-tis'jue occurs The ulcerating form is always secondanly 
f ® X *, PJOgemc organic, and m cases of long standing a 
fitreptothrix infection which eventually replaces the ]ei«hmania is not 
uncommon 


Other clinical types — Other forms of open ]e«ion are the eczematous 
and the -vcrruco'e, in the latter form, a cauliflower-like growth may involve 
a large area of the instep, for example 

There are many non-ulcerating forms, the commonest of which is the 
P^shy nodule that does not break down There are also the keloid and 
the lupoid forms 

The lymph channels in the neighbourhood of the sore and the glands 
draining the area are often affected, but this im'cfvement is almost always 
caused by the secondary invading o^nisms, although leishmanise are 
occasionaili found in the l>mphatic glands In some cases subcutaneous 
nodules appear along the line of the Ijroph channel, the«e eventualJj break 
down and become separate ulcers (see figure 5 plate \ ) 

The complications are tho«e commonly associated with open ulcers 
Lymphangitis has already been mentioned, less often phlebitis and 
eiysipelas occur TVTien the scars contract they leave disfigunng 
deformities, c g ectropion 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 
After considerable eitperience with this condition it is easy to make 
a diagnosis on clinical grounds alone with some degree of certainty, 
especially lO the endemic areas Otherwise the only satisfactory method 
of diagnosis is by cxaminanon of tbr Jrsioos for Imhinaniz This js quite 
easily done m early lesions, it is more difficult in the open ulcers when 
secondary infection has Jed to the destruction of the parasites except m 
the deeper portions of the ulcer After about a year it is «eldom possible 
to demonstrate Jeishmani®, and it is probable that they bare died out 
and that the ulceration is maintained by the «econdary organisms 

No para«ite3 will be found in the pus taken from the centre of an 
ulcer, the secondary infecting organi'-m alone being present There are 
several ways in which the parasites can be demonstrated, if the lesion 
has not ulcerated or is in the fir=t stages of ulceration, a sunple method 
is first to sterilize the surface with alcohol and ether, then to wa«h it -mth 
'tenle saline, to prick or «crape the ^preadmg edge of the le«ion so that 
it bleeds, to wipe away the first Wood with a stenie swab, and to 
a smear from the serous fluid which mil subsequently come out Or u 
this serous fluid is drawn up into a «ten(e pipette it can be placed into 
^lcolle, ^ovy and MacNeal or Senekjies medium to obtain a 

culture of the organism 

The smear «hould be examined after staining by Lei«hmans or by 
Giemsa s method A\hen any surgical treatment undertaken a piece of 
the margin of tlie ulcer can be removed and a smear made ^ro^i the cut 
edge of this piece or a smear can be made from the deep «crapings of (he 
ulcer after il ha« been cleaned and washed nith «aune 



OWEirtiL SORE 

Jessner and Amster obtained cnacifir cL- 

mth syphilitic and varicoL nlcera of the following an injury, or 

chicBy tropical or subtropical .nheir^?sfe,hn '°”'f‘t>oos, 

Each of these conditions has i(o u deserve special mention 

distinct from that of the typicaf orienfcll‘*lof appearance, which la 
oriental sore may vary from'the typical 4 t' "f f''om as well as 

dislributioii of these diseases and of the re™,^ ” geographical 

3 a most essential prclimmare to acnirnt. J ““''"Pents of the patient 
ae demonstration of the sperafle o?e^^«m the final test is 

moderately short duration presets l.tUe d^cullv “ 

f “"S‘To"tU%s"anfen,Xfr’' "1,“'' ‘topics, is 

firir ^‘T'^Xmg: frot^rbXi*-’ 
aod J'^SsSlaeS- 

“d occurs m all parts of the 
■ rLnbeSw "h'P tie & i'™” raiSd abov 

lesS ■» seen JV^enU “'s 'baracteristio 

fssSxlr X “ - - - 

XelotT°'‘ "“ " SotTsSonstM 

wdl m'"’"’’' ““‘s'"" 

account of IfCprotic ulcere Wll examination 

leprosy shLd^ e'rr'? I" «‘he" S e SF* ''s%ddBenlty on 
-lu^or.entafX''' «>' S^te^ari?^ 

s"“SeS^^ *slWer than the 

ehronieso4Tof thei™''’^? “s-'y Sated X”'* 1’““'''' 

A os,„ ‘ ° eonditions present i ‘,™ '“riy stages, but 

sore nil, s/ph.l.tic sore on tw^ ' derable difficulty ' 
settle the *^11!'“'’' ^.“aatous ulcer' “”1‘1" ““ oriental 

Wasseriann S o^Si V" "tS case*‘“?“P;'“l examination will 
reaction will be suggestive bu'? p^t eoneto.““"'' “ 

General —The n , ™^™'STI'>N 

rF''« alliESX'^’Sly*--' - ‘- 



TREAfelEKT Jgy 

s Ss-SKTi a • 5 'scsw- 

to bnck or mud Balh are their favoimte habitols, 

vuz tmiortunntely saad-uiea wilf afao live m craclM m tTiP m-nn«ri t„ 

(?eTp3“‘“"" “^rie woSh 

vill include the u«e of a sand fly net (45/46 mesh), 
msect repellents (see p 119), and possibly prophylactic inoculation 

immunity by the injection of dead vaccine has not 
yet reached a satisfactoiy stage Lawroiv and Dubowskoj (1037) obtamed 
very satisfactory results by the induction of single 'ores on the covered 
parts of the bod> by the miection of 01 to 0^ com of Jmng cultures 
the «orcs appear in two to "ix months, increase in size for a time, and 
e%entua!lj heal in about twelve months’ time 


TREATMENT 

The cure of oriental *ore is not so •’alisfactory as that of the vusceral 
infection, kala azar this is evident from the large number of different 
forms of treatment that are adxocated No satisfactory comparative study 
has been undertaken «mce the newer forms of treatment were introduced, 
and mo«t of the opinions expres«ed by different workers are baoed on 
clinical impressions 

The treatment may be (t) local or (u) general The local forma of 
treatment advocated can be conaidered under the headings (o) surgical 
treatment, (6) application of specific drugs, (c) physical measures, and 
(d) local injection of specific dnigs The general measures consist m the 
intraxenous or intramuscular injection of various antimony preparations 

(t) Local ~(a) Surgical In the pre>8ntunony days, surgical measures 
Were mainly relied upon, e g vi^rous scraping with a Volkmann spoon 
under an amesthetic until all the friable tissue bad been removed from the 
edges and base of the tdeer, wiuch was then swabbed with pure bquefied 
phenol and dressed according to the particular choice of the surgeon With 
the introduction of other forms of treatment, particularly those m which 
antimony was u«ed, this rather crude surgical procedure fell temporarily 
into disfavour However, as the newer forms of treatment have not hied 
up to their initial promise, there has been a tendency to return to this 
surgical treatment, the method of covering the vound directly with 
adhesive strapping and leaving it without further dressing for a week or 
more, after thorough scraping and treatmg with liquefied phenol under an 
aaffisthetic, has given very satisfactory results and is probably the 
treatment of choice for the more adxanc^ septic ulcers For Einan ukers 
direct application of liquefied phenol without previous scrapmg is said to 
be very satisfactorv Castor oil dressings have given satisfactorv results 
in some workers’ experiences 

(b) Application of specific drugs — X1io=e recommended meJude 
potassium antimonvl tartrate ointment, 2 or even 4 pw cent, powde^ 
potassium pennanganate, merciinc chlonde, mercurous chloride, metby^e 
blue ointment, and powdered suipbonamide, ^ results have 

with each of these drags by certain workers, but none has proved generally 
satisfactory 

(c) Phrsteal measvtts — Solid carbon dioxide, diathemj, hot air, 
heliotherapy, x-ray, and radium have all been adxocated a® 

tions The first-named is the simplest and the most satisfactory 



OBIBNT^ SORB 

gas cyhnder The dryTe .faVeS 


gas cylinder The dry ice is annh'^ .S.^fi * fl ® carbon-dioxide- 
at least two minutes by the clock Thi^<» ° there for 

bhstersng, but when th/harLbtdti t^See^ufuainLir"” '^‘'■ 

-d ve.y 

the sore Mepacrine (atebrm) hvdroehlnri^ injected into the margins of 
ago for local infiltration and accordinir suggested some years 

are recent, is very satiafactoV ” ^ ^ reports, a few of which 

some exce!ImtSlls™aSd B'm'tbe' 4? Produced 

used for local infiltration, the d4ug *]■= ‘>=^‘ “f ‘hn dregs 

on the parasites ^ appears to have a direct specific action 

frequent dreSnls should'be tsL't^f’f re'Ptate fomentations and 
clean as possible A 2 per ceS “>>=1 the wound as 

ty means of a tulS-™ '■acberine sulphate is used, 
in ordpr^i"^ about six mjectiona^dr^ indurated area 

solu^nrf ! ciTcSeSfnr iiJcer 

lsSrl%|^S««:-~S 

fcanl con.pl, ca'S and 'd"SlsTan4e“rtntS 

these salts, and these were 

^iter treated « k satisfactory as thpv^^'^ results with 

Sr Sifr- s^wh-Sr 

""Trt:’ ™aitSoi? 

cSatrdlya’ratEe 't? Pre^aH^eter^to'” “‘'r treatment 

be necessar^^'^ daily, and te4 i^^' t «aS? 

starting doso 13 Jn amponlps as a 6 ^ n 

S -P ‘P *''= pre-t 

quite useless m this conditiS ^ successful in 
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To summarize, m tho'c ca««s in which there are single or only a few 
earjy acres and non uJccratiag Ie«ions, berbcrme sulphate is recommended, 
in ca«es with numerous small or moderate sized lesions fouadin or 
neo«tibo«an injections should be given and in aU ca^es with extensi\e 
ulcers heawlj infected with pvogenic o^ani'ms recour«e should be had to 
surgical treatment Until the sore h obviouMy healing «uIphonamide 
powder should be included in all dry dre^ings A judicious combination 
of ^rgical treatment with antimony injections will produce the best 
results in ca'cs with \ery numerous eicten^ive ulcers 


PROGNOSIS 

Under normal circumstances there should be no question of mortality 
from oriental sores, though no doubt many Jives have been lost as an 
indmect result of these sores, especially when septic complications have 
followed The two important pomta are the time taken m healmg and 
the scarring left behind. 

The cour«e of an untreated sore is about a year, when eventually it 
heals, it alwaja lea\e3 a disfiguring scar 

Under efficient treatment simple «ore3 will often heal m two to three 
weeks, but the a\ crage time taken for septic sores is probably at least two 
months 

In the ca«e of a welUdoeloped sore, men if efficient treatment is given, 
it IS difficult to ensure heaheg without scarring but the rj»k can be reduced 
considerably by suitable ekm-grafling A white scar will often become 

E igmented in the cour*e of time Early lesions that are treated by 
erbenne sulphate injections usually heal completely, leaving no scar 
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Definition — Mueo cutaneous leishmaniasis or espundia fknown also 
as uta, Baum ulcer forest yaws and by many other local names) is a 
specific granuloma of the skin, that usually ulcerates and forms a chronic 
ulcer, on various mainly the exposed pi^s of the body, m a variable 
percentage of cases, secondary ulcerative lesions occur m the mucosa of 
the mouth and upper respiratory tract The di»eaBe is almost entirely 
confined to Central and South America, it is caused by a protozoon, 
which is Arsao hosf io h^ hy sssS Air? 

of the genus PhUbotomua 

HiJtoncil —The disease has undoubtedly existed la Asienca for some consider- 
able time Certain observers consider that the drawmgs on the Inca pottery on 
which men with typical Jesiwis are shown are evidence of the existence of the 
disease before the discoveiy of Anjenea (da Matla ]9}8) os the other hand jt has 
been claimed that other infecbons common in South Amenca cause s milar scars 
and the suggestion has been made that the disease was imported from the 
Old or!d 

Lmdenberg (1903) and Carmi and Parani<w (IS09> were the first observers to 
establish the mtiolog cal relationsh p between this disease in Brazil and onental sore 
by finding leishmania in the lesions of the former 


EPIDEMIOLOGY 

Geographical distribution —The disea*e is endemic in Central and 
South Amenca It has been reported as far north as Yucatan in Alexico 
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and a« far ®outh a« Buenos Aire but the more highB endemic areas are 
north of the Tropic of Capnconi The di«ea«e has been studied most ifl 
Bratil and Peru but it is al«o reported from Colombia, Venezuela, British 
Dutch and French Guiana Chile Bolivia, Paraguaj Uruguaj ana 
Aigentina It is a ®enous public health problem in rural dictncts of Minas 
Geraes in Brazil (Or«mi 1940) 

In mo t of the northern endemic areas the secondary mucosal lesions 
are rare and it has been definitely stated that m some places they do not 
occur as one traiels further south however, the muco'al lesions appear 
to increase m fieqviencj , and in some place®, in as man> as 20 per cent 
of case® cutaneous lesions are followed eventuallj bj mucosal lesions 

Isolated instances of mucosal lesions following nhat appeared to be 
onental sores have been reported from Europe and Africa, and m the 
Sudan Kirk who has ob«er\ed a number of different cutaneous mani- 
festations of leishmama infection has de<cnbed 'ome that are suggestive 
of espundia though no parasitological studio have been earned out to 
confirm or otherwise the identity of the cau«al organism with L brasiliensis 

LocaI distribution and altitude — ^The disease is contracted mainly m 
forest regions and the most serious epidemics have occurred amongst 
workers in virpn fore«t mareh} areas seem to favour di««emination of 
the infection In Mexico the di<ca«e occurs amongst chicle gum gatherers 
(Inchaurtegui 1918) Burga (1926) says that in Amazonia it is limited 
to an area with an altitude not more than 2(X)0 feet above sea level which 
area is nevertheless characterized b} a temperate climate 

Seasonal incidence —The infection appears to be definitely seasonal, 
and in Sao Faulo the ulcers appear mainly in late summer and «vutumn 
months (daSihcira 1920) but Cerquiera and de Vasconccllos (1923) refer 
to an epidemic in Rio de Janeiro occurring m May to August 
t ^^/^»*** “Although persons of all ages from infants at the 

nrcftsl (Migonc 1915), of all races and of both eexes are susceptible, the 
diecaec attacks nio«tU male adults— over 90 per cent of patients are male 
adults according to \il cla (1939) — probabl> on account of the fact that 
tt cv are ino«t frcqucntl> exposed to infection 
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Jn ammjJj Bnjjjjpt and Pedroso 0913) found the ,n 

Ic ions on tlic noses of clogs Mnjsa (1927) reported mfetlion m a horse 

infected''’' ‘'“E® monkeys, guinea pigs, and mice have been 

he er’niT‘i’^1"' “'■‘“'"H transmitted to man 

J a “pccics of Phlcbolomu'i Pklebotomus intermedium u under ru piejon 


PATHOLOGY 

There Js no c«cnln) difference between the cutaneous le-sion-s in this 
condition and tlio'c in irCisAwmwia tropica infection The histopatholoey 
<ii caRc in tlic muco<=a has been studied by Klotz and Lmdcnberg 
(IJJJ) In the cirlicst «lngc, there is adema of the submucosa and 
^*?** ,*^ i mphocj tic infiltration, in the inflammatory focus thus formed 
althougii the hmpliocjtes predominate there are a few endothelial cells^, 
some of which may contain lci«hmani® The epithelium at this stage is 
mtnet 

The infected Ijmph nodes show macrophage infiltration, but the picture 
IS u inllj complicated hj secondarv infection Later, there i* «ome fibrosis 

In the 'ccond pha«e of the infection, the miicosT becomes swollen and 
there is dc«fiuamation of the epithelium o\er the infected focus the ulcera- 
tion of the epithelium continues independently of the pathological process 
m (he deciKjr «tructurcR and c%cntua!ly there appears a definite area of 
superficial iiecrosi«, co%crcd by a fibrinous exudate Meanwhile the 
pcn\ oscular infiltration becomes mon. extensive and diffuse, involving the 
surrounding Ijinjilnlics am! a change takes place in the nature of the 
cell exudate, there ja a dcfini’c increase m the number of plasma and 
endolliclnt ccIIr and as the proceRs continues (he endothelial proliferation 
becomes a more and more marked feature exontually numerous 
raultinuclcatc cells containing lai^c numbers of leishmam® appear 

Finally, the endothelial proliferation progre «c3 and the cell* «how a 
lendencx to form groups, and cxcntually nodules along the course of 
the small blood i CR«els As the nodules form the reaction m the surround 
mg ti'suc subsides and the normal structure of this ti®®ue reappears These 
granulomatous nodules c\cntually go on to necrosis and fibrosis, when ^ey 
are near the surface 'ccondiry infoclwn occurs, and endarteritis leading 
to complete occlusion of the \cs els follows 


SYMPTOMATOLOGY 

There are two phnses of the infection the primary phase of cutaneous 
ulceration and the secondary pha«e of infection of the mucosa of the buccal 
cavity and upper respiratory tract 

Though many patients first come under observation with mucosal 
lesions they ii«ually gne a history of primary 
are instances when this history cannot be obtained (VilJcJa 193JJ 

Cutantous lesions - In most cases lh» incubation period appears to be 
from 2 to 3 months 

In Peneral, Uic '- 7 = - rSo 

Stp”e''r.ro;ti ? To’’'slS''r:S Ser“ 

eauMiner-like grotrtl. is formed, and the atrepte satiety m rvliicl, 

13 a red plaque with raised edges 
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the eaTfaer”eek!“l“ 

multiple ' ankles, they are usually 

a bSzed'p^urarShemTX '‘'‘""S 

break down and fon^ small fip'r" •’““‘“'a.fqtmation, 

cedematous area which eventuallv surrounded by an 

an ulcer of 9 or 10 centime L “ “■"» 'na‘anccs 

usually round but may bo asym^etne^f* The formed The ulcers are 
mined, but later become cleaS adecs are at first undcr- 

namw area of induration There if a nimX^ surrounded by a 
instances there is lymphatic involvemoni I" many 

around the ulcers, the>e may be Sul, ' T mflltration 

the course of the lymphatra ^nd the k* ® formation along 
ful, his glandular ^rargeSufm not Inr.k 'f'’"! “'“"Eed and pain- 

the ulcer, since leishmanial can be recovered fro ^'ik *°,rrptic invasion of 
“ “p!: 7 “ “ocaT^c^ 

which may form a sue and exudes a 

lies the thin but intact epitheliimi ' The f which soon scales off, 
tually, after many months o eveTveom hS'd “”‘“5 ‘W® may eten- 

the'di **'' '“’““a ''an«'*m*Uie*'!f ff’' “f the ocour- 

but t Tk' 'Ik'’'' “ortbsm arS the “'‘■'■ty o' 

MQ'j'n southern areas 83 o Pauln mucosal lesions ore rare, 

ii;23 report that from 15 per ce?t Klotz and LmdenQ 

fes onf^ fpt Se Ko Palmnts S 

uXaied £ P«‘“a a“ Pei nSajrf? '“ff" 'rom mucosal 

cedeiTifttAi.a » ir long as 15 vpath T-k ® °“set of the nasal lesions 

&atroVr'-^~ 

A^tt "i '-f xfysTe^ 

are not, Ltoct '■'alroyld 'Tkj'ff *= ”Ose, mouth 

" accompaoied by opacity ‘o? the viteoS'”' 

when there are early 

In older <!ores »f yno^^u "1 usually show le»«ihrr»/ Packed and a smear 
In cases with mucoaa/T'^'*^^ ^ ORIENTAL SORE) 

n^an.. by .eratchmg 

to find the leish- 
the mucous membrane of the nose 
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The mlndcrmil tc«t o( Montenegro is n tnlunble specific test This 
IS (lone bj injeclms rntrndcrmnll, 01 eem of a suspension of a culture of 
Uiahmama branb€n.m m m per eenl phenol Mithm 48 hours there is 
a .harp local reaction « hicli persists up to 72 hours The test first becomes 
positiie after about a month and continues to be positive as long as the 
uTcd*^^ Complement-fixation and agglutination tests have also been 

The condition has to be differentiated from leprosy, frambtesia 
blartonijcosis and syphilis, it differs from the last named in that in the 
leishmama mfcction, bones arc not attacked and, in syphilis the ulceration 
does not usunlly spread bc>ond tbe muco cutaneous margin 


PREVENTION 

The only ab«olute means of control is by anti sand fly measures, but 
little IS known about the bionomics of eand-flics 

Omtmenla and repcHenU of various kinds will prevent sand fly bites 
but the indigenous inhabitanta of the areas where the infection occurs could 
eeareci} u«c thc<e throughout the transmitting season 

The thorough treatment of all cutaneous lesions must be looked upon 
as the od1\ means of preventing the more senous mucosal lesions that 
can be applied at present with much hope of success 


TREATMENT 

This should be both general and local The local treatment recom 
mended for oriental sore (q v ) can be applied for the cutaneous lesions m 
this infection, but general treatment mu«i also be applied to prevent the 
later dc^cIopment of mucosal le«ions 

Vianna and Machado (1913) u«cd potassium antimony! tartrate by 
the intn\cnous route in this di«casc and thereby initiated a new era m 
the treatment of leishmaniasis Antimony has been the mainstay in the 
treatment c^cr smcc 


The new antimony compounds hB\e been used more recently, and 
fouadm (sodium antimony pyrocatechm sulphonate) has been one of the 
most successful It is giicn in a 63 per cent (isotonic) solution, m doses 
of 1 5 c cm mcrca«mg to 6 0 c cm , intramuscularly, daily at first and then 
on alternate days, up to 16 to 20 injections 

Arophenamme preparations are somclunes used for the cutaneo^ 
lesions, but, whilst curing these (after 3 or 4 injections), they leave the 
mucous membrane infections intact, nasal ulceraUon usually follows 
eventually, and in the end antimony has to be resorted to 

Recently it has been claimed that atebnn mjected locally and given 
by mouth at the same time is a specific for the cutaneous lesions, and 
yatren given lntra^ enously combined with fouadm is said to accelerate the 
cure of the muco'al lesions 

For local aDpheaUon to the mucosal lesions a bicarbonate of soda 

Snt B«.rof tartar emetic after .asBlhetang with a spray of 
I per cent cocaine pto J per cent phenol 
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200 SLEFPING SICKKESS OB AFRICAN TRVPA^OSO^^A‘^IS 

“nd >638 suggest that m both case- 
tne tiypanosomeo sho;\ a considerable degree of stability (Corson, 1939) 

i^TlOLOGY 

Mast.gophora, family TrySo “I ’ 
gically mtlistin^ishabl?'m"'fhe'mnnh 

speciraen of perKi blood IW >" U-e fresh 

shaped body with an undulatmn a o moving -pindlc- 

easily as it disturbs the red oeiU buT Sr^^^ *>“ 

Its structure the ™stai„ers?^'’ie';“l 

trypanosome is see™?! JiicUe shaD^'bJ,' 7 “l 4 T method the 

to 3 5 p in breadth 11 ?* f paraW . ■” '“Rtti “"•> > 5 

posterior end from this a (laeclliim on ^ and a blepharoplast at the 
length of the body to which it K aMaSTh forward along the whole 
extends for about one quarter of it's ’’!j‘>“>i*t"lB membrane and 

body About the midXTthe bodv^ '"tl <=' ‘be 

centrally.placed karyosome (seen onlv^in^^i^ oval-shaped nucleus with a 
which occupies about two thirds of^in^ ? '®i?tatoxylm stained specimen) 
lyloplasra stains a hgl™ blue ft L, N eytopla.m The 

SaSTcdy .S'blX^pL'Irfsuaiir 

t^hat are the usual oLs seen inThc°ncJKr"f 

frequently encountered iiTthr^aif broad stumpy 

+i?£“ membrane at the Seno/^tJ ends with the 

" u flagellum In both tvnpf f parasite, and 

maintiin about the game proportion^* thf i these tvio forms 

mg, many intermediate formf are rec'o^izab^ '' predommat- 

fome f'orS! division of the trypano- 

In the cerebrospinal Z'lZ ^ peripheral blood 

-;^jteertams.ag’es.uthf^tt“t» 

Sam d'lffe*'’' ‘"'“‘“"''s'transfSSTto^S ;i>™‘i'i'>l m the blood of 

Senfbo u s Ibc ca'™/” J^taboratory a„,„,„, (hoy exhibit 

that Ik^ ^ l^r of the trvnanwf^f? f' '"footion a percentage, 

Distribution m the horI«^ 'r 

I' mph glands and Ijmpl,,c,!ji,,„'ff™ °m'3 arc found in the blood, 

" '"‘y slog® of the disease, and in 
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the later in the cerebrospinal fluid al«o The parasites never in\ade the 
cells, but are found m the connective tissue spaces of manj organs in the 
intra cellular spaces of the brain and in the reticular ti«sue of the eoleen 
and lymph glands 

Pathogenesis in animals — Both tiypanosomcs mil infect laboratory 
animals rats, guinea pigs and rabbits but rhodesiense produces a much 
more virulent infection in these animal" further this latter parasite gives 
rise to the posterior nuclear forms referred to abov e which are only very 
rarely found when a gambiense infection is transmitted to a laboratory 
animal 

The infection can be transmitted to many species of wild antelope bit 
onlj one species has been found infected with what appeared to be T 
gambiense m nature on the other hand T rhodesiense is believed by some 
workers to be identical with T bntcei which is a common natural infection 
in wild game and which when transmitted to domestic eauines and bovines 
cau es nagana (vide supra et infra) 


In the tsetse fly, trypanosomes will be found in the gut mouth parts 
and "alwarj glands in all of which sites they multiply (gee p 202) 

Strains — m many other infections there is evidence that, in 
addition to the diflerences in 'pccieo there arc a number of different strains 
of the cau al organism which vary in their virulence to man and animals 
and m their «usccptibilitj to drugs It seems possible that many if not 
all the puzzling variations in the pathogenicity of trvpano«omes m 
different animal «pecies and m drug resistance might be explainable on 
a theory of strain selectivity of vectors ho«ts and drugs 

Immunity — Tliero is evidence of both natural and acquired immunity 
to trypanosome infection 


Normally man is resistant to infection with T brucei less so to 
infection with r rhodesiense but susceptible to infection w ith T gambiense 
Yorke and his co workers con’idcr that there is evidence to suggest that 
in the pre ence of special conditions eg some other infection or dietary 
deficiencies the trypanocidal action of the blood of man is destroyed and 
that he then becomes susceptible to infection with T oiucei which once 
establislied acquires a degree of resistance to the trypanocidal action of 
human blood is capable of e tabli«hing itself m a normal individual and 
becomes what we know os T rhodaimx finally as this typanosome is 
transmitted rapidly from man to man by the tsetse fly it-» potentialities for 
infecting man become still more fixed it lo^es its pathogenmdy for cattle 
though It still infects them nnd becomes T gambiense There are «till 
many gaps in this attractive theory 

On the whole the Alncon native -hows a paler degree ot immunity 
than the European inirii.ler in the tatter the <li>en,e tends to run n more 


acute course , . 

Transmission -This Is elTecIcd by the a|jney ot rerlain .penes ol 
Glomna This ma, be (i) direct or (n) cyclical 

another uninfected animal the infectiOT .. . t ,g 

animal presumably by the thJi during epidemic ^periods in 

evidence tliat this occurs * to man by this means but 

particular, infection ‘S *'^"‘'^^"^^_t,Sd™rtran«mission is the usual ont 
It IS also certain that the cyclical transmitting the infection directly 

Certain Stomoxys species are capable of tran mm 
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“^«cted blood containing trypanosomes 
( 45 1) into its mid gut, there the blood is dige«ted but tn panosoine« 

il J change in morpholo^ beclmX^ 

and broader, later long slender forms appear (2) thi»e nass rnfoH SI 

- — - 

they confnue te f”™. 

Xie;rh,r“^!;f - «”w'“.evr.; \t 

gland .ecrefon (4a) ,ha ,fy\X“ ilT'^prlVn 

The trypanosome loses 
Its powers of infecting verte- 
brates soon after it reaches 
the mid gut of the fly, but 
when It reaches the metscyclie 
stage it again becomes in 
lective the whole cycle takes 
♦ to 25 days according 

to the circumstances tern 
P|ratmc (optimum 75' to 
®o f ) being the mo«t im- 
portant factoi 

Figure 45 Diatmaimaf.^ /,., 4 t x fl ^ proportion of 

<»« of dtonffo™ poa “f <he recognized 

, ^ teh, transmitting species-that 

tom »s found ,n .1 * infected blood do the 

in 1 ^'°“' “ “SteS ‘wanosomes complete this 

In Same f™ -rn, „te™j , ^ 

n “'™ pio'vttoi" “dSnltel/™™ 

3 SMnr-jSr— od.ca“l|'t&h\'rffom 

In S^'^fi'r “ f S'hrXS Sjly hTtcSfliSlrero're 

way out bj-pophatynx on the ^"fected than older 

ones that lla^e alreadv taken 

^ Joiirptiu i?'* 

m^ec m„ haie been reported and"SS,"o„ SlotrSmi 

The tsetse fly vectors 1 1 

G sleeping 8ickn^s*^*C Glosstna concerned 

C^mhSSi m ^ /acAmoides, 

isS-iST- 
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® Glossina (family Muscidse) are larger than 
^omoxys, and have a similar type of proboccia, but a more hairy arista 
Ihe characteristic posture of the fly at r^t is with 
wings folded scissor-wi«e, the wings show dis- S. { A 
tmrtive venation They ha\e a short stout \ / 

proboscis, thick palpi with broad channels on their 
inner surfaces m which the proboscis lies (see iCiU^ 

figure 46 and plate I) 

A diagrammatic reppe«entation of the internal 
anatomy of the tset'e is shown in figure 45 In /(^ 

figure 47, the relatn e position of the pentrophic h 

membrane is «hown This membrane is secreted by 
the epithelium of the mid gut and is designed to /\\u\. 
protect the delicate epithelium from the direct action * v-y * 
of tlie ingested meal It la a «leeve-!ike structure Figure 46 The tseUe 
i\ith a loner end free and the upper end attached fly x 3 

at the level of the pro\cntriculus It might be 

compared to a coat sleeve lining that only reaches to the elbow where it 
ends free, the upper end being sewn to the 6lee\e proper at the shoulder seam 

The female fly does not lay 
.. <^gs but gives birth penodicallj 

~ (about once a fortnight) to a 

'"I-" I .lai I ^i' larva (in girth nearly as big as 

ffntnphemtmiunt the female lUelf) which it drops 

F.gurB <r D,.5om«.l.. oatime of n.d 

gut Of tsetse fl> this larva crawU 

into a place of safety and 
immediately pupate^ The pupa hatches into an adult after an interval 
varying from three weeks fat 85*F ) to a month or two according to the 
environmental conditions 

Both male and female tsel«e flies feed on vertebrate blood, and flies 
of either sex are capable of Iransmittmg trypanosomes They feed al- 
most exclusively during the day 

Reservoirs of infection The role of wild game is a controversial 
subject As far as the Gambian disease is concerned, it is generally 
believed that man is the sole source of infection and that game do not 
play an important part in the ©tiology of this infection, many species, of 
wild game, as well as domestic bovmes and pigs, are potential carner«, 
and one species of antelope has been found infected in nature by a 
trvphnosome that appeared to be T gambtense 

It IS however fairly certain that wild game are 
i the mam resenoirs of infection of the Rhodesian type 

X V of sleepmg sickness, for the di«ea'e occurs mainlj 
amongst those who come m close contact with wild 
game, is usually sporadic and only m special circum 
stances becomes epidemic This whole problem is 

V mixed up with that of the identity or otherw ise, of T 

nAl Thodesiense and T brucet, as the wald game are heavily 

^ infected with the latter trypanosome 

epidemiology 

JL. - Geograpbicaldismbutipn-Tlie disease 13 con- 

fined to t^^ical \fnca, between 15 N and 20 S 


Figure 45 
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Figure 49 


Epidemic features — -T'Ka i 

!?/“*'■* ‘>™s, but may bcei,me“cn„IL‘l!. ‘™®‘ endemm m the 

nf circumstances have mamir been ^ special circumstances 

c the country and the luiS^ *>■= "Pcnmg up 

out in other cases the mfeefinn Ko« ^jnean natives into infected -areas 
SSdit*^ personnel of '=°“veyed mtf new 

m ® i-pidemics have nearJylliwawT*^®’^’ scientific, and rehgiou' 
SS ’ areas the iL^dlnJf been associated with gambiense 

during the « usually much 

nearly always sporadic rhodestense 

an?nd population may^ead to that lowers the general 

an endemic area ‘o un exacerbation of the di4a«e in 


J. hln an nmn frem ycaMo "c^r -■'ea to area and 

°l.5c" ?mc 00°'° ''■“"^li a 20 “ Nigeria, surveys 

'hZn sZr ^ , lio? '‘°* l'«n a^'Sli dS "“‘“i “ »' 

19Jni (1938) and 4 per ccnt^lQioi”'^' focent surveys ha\e 

I9J0), the reduction being partlj due ?i tS ^«tes (Briercliffc, 

•vaiment campaigns 
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The relation‘ihip of the disease to wild game hat been ditcusted abote 
Local distribution —In neither form of the disease is the whole 
rauntrj side infeeted but the dislnbiition is always patchy and terj local 
ffoitibieme infection is conaned to nvenne areas and the shores of the big 
lakes, whilst rhodesume, though found in the o sites is also found in dner 

1 I" Somb.ense 

areas the local inhabitants hate from time to time appreciated this fact 
and moved their villages awa> from ruers and lakes but their need for 
11 ater for them=ch es and their animals has necessitated their visiting r\ ater 
ing clearances vhere they are liable to get infected 


Effect of temperature — Tlie geographical distribution indicates that 
a modentclv high temperature is e^ential and this ob«er\ation has been 
supported bj hboratorj nork Kinghom and Yorke (1912) shonf'd that 
a temperature bctneen 75° and 85°F was nccee«ary for tran«mi®sion 


Age sex race and occupation —Tlicrc are little differences in the age 
and sex su'ceptibihty though men coming in contact with the infecting 
l£et«e flj much more frequcntlj arc more liable to become infected how 
ever children who look after grazing herds of goats sheep etc during 
the hottest part of the day naturally rcH m the shade and are very liable 
to he bitten by t«ctse flies There is also little evidence of any racial 
immunitj, though the inhabitant^ of the endemic areas suffer a more 
chronic form of the di«case Occupation is a very important factor boat 
men fishermen and others who<e work takes them into closer contact with 
the tsetse ore naturally more frequently infected 


PATHOLOGY 


Morbid anatomy — When the parasite is injected it causes a local 
inflammatory reaction which subsides m a week or two the trypanoromes 
find their waj into the blood stream and a septicajmia follows The 
tr>pano»ome8 and their toMns reach and probably ha\e some detrimental 
effect on e\ ery organ and li'sue in tl e body but the moit noticeable effects 
are on the hmph glands tie meninges and the central ncr\ous s>sfcm 
The effect is «lower in the latter ti^ues so that symptom* develop later 


In tho lymph gland* there is a generalized hyperplasia with a cellular 
increase m the lymph follicles proliferation of the endothelial cells in 
the sinuses and leucocytic infiltration largely of plasma cells, around the 
blood ac'sels This general hyperplasia leads to an increase m the size 
of the gland which leads to hypertrophy of the supporting trabecula? 
Later, there is a further increase of fibrous tissue which eventualh replaces 
the V^phmd and the ewdoUsetwil ti-aue and the whole gland becomes 
"clerosed 

The wulh of the blood ^c«cls of llic central nervout system the 
choroid Bleits and t c'sels of the piu arachnoid are damaged by the tn pan 
of thcir toxins, the trypanosoiucs penetrate these damaged 
,rd fimi their way into the arachnoid space and oienlually into 
tl ues and find mc-J produce a generalized lepto meningitis there is 

the bram .ubatance They^P^uce_a lymphocytes nnd 

infiltration of /’fi; P r-ihelial cells of the capillaries and of the neuroglia 
proliferation of the cndolheM c^^ perivascular infiltration by 

11 ° i^^i^^^d*^^piiroalia cells lymphocytes pla'ma and ' morular ee ls. 



STMPTOMATOLOGY 


207 


J "'inmon m t]ic later siaBM of the disease and the red cells 
have a Icndencv to clump when blood is taken for a red cell count, which 
make this a aery difficult procedure In the diScrential 
ifucocyte count there is rclatne increa«e of large mononuclears 

albumin is often found early m the disea«e and it persists 
tnrougnout ofhenviee no «pecilic changes ha\e been reported 


SYMPTOMATOLOGY 

It IS con\enient to divide the symptoms of sleeping sickness into two 
stagra, the CYly febrile stage and the later stage of cerebrospinal involve 
ment pe division is a convenient one that has survived from the time 
Dcforepc discoicry of the cau«nl organism when the two syndromes were 
not definitelj a«ociatc,d, but it should not be forgotten that the patho- 
logical process that produces both these sets of symptoms is a continuous 
one, there arc in the fir«t stage many signs and symptoms that suggest 
meningeal in\ol\ement, and it is now well recognised that the character- 
istic changes found m the cerebrospinal fluid precede the development of 
the t5’pic'il «ccond stage sjTnptoms by some weeks at least. 

Febrile stage ^ — It must al o Ih: icmembered tint there are cases of 
entirely symptom free infection with T gambtense In a survey, these 
symptom-free infection^ may constitute the bulk of the infections identified, 
and, whilst a certain number of patients will develop cerebrospinal 
symptoms at a later date, others undoubtedly remain symptom free for 
years, if not for ever This earner state is more common amongst African 
natives, but Europeans have been found infected during routine blood 
examination «ome 5 oars after leaMug Africa 


Between these sjTnptom-frec and the typical cases, there are cases with 
all degrees of symptom development 

The Ijpical ease is de«cnbed below — 


The incubation period is not well defined it may apparently be as 
short as seven days, though it is usually fiom two to three weeks before 
general symptoms appear 

The earlic't symptom is the local reaction at the site of the bite 
of the infecting glo^sma Nomally the bite of the tsetse causes local 
pain followed, in those not u'cd to the bite by irritation that subsides in 
a day or two, but in the local inhabitant it will often be unnoticed The 
infected bite will cau®e a sharp local reaction that will usually be first 
noticed withm se\en dajs A furuncle appears surrounded b> an area 
of redness and induration, this develops mto a typical tcypanosomal 
clianere a dark red raided button-bke \eswra abwil aw vwth \w e\TC«^ 
fercnce surrounded by an area of erythema and t^ema, it is veiy painful 
on pre.5nre, and It lasts tao to three weeks This pninaiy tesion has 
recently attracted much attention as it « realised that it is the rule m 
Europiin paticnla, though less frequently reported by Ata nalivre 
that It pro^des ai opportunity for early diagnosis as the Irjpanosomre 
are easily demonstrated in it, and that it thus helps the mstilulion of 
early treatment 

afte/nrhTapS^r/TS^^^^ 
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chart shoivs an irregular low pyrexia for <5ome months, with perhaps eiening 
rises to 99° or 995°F and occasional «hort bouts of high fe\pr, then the 
fever gradually disappears 

The rash is inconstant and irregulai It would not easilj be seen on 
the dark skin, so it is mainl} in Europeans that it has been reported It 
may appear at any time during the dieea«c, but is most common soon after 
the on«et of the fever It is usually a circinate erythema that appears in 
patches on the trunk, face, or limbs, it may be transient or persistent, 
and when it disappears it leaver no traces, and there is no desquamation 

The enlargement of the lymphatic glands is one of the most character- 
istic signs of the first stage, m the African native sufferer, it may be the 
only Mgn by which the disease can be recognized The glands most easily 
j posterior triangle of the neck, the other cervical 
popliteal space, and axilla, and the 
foimd enlarged^°'^^ ^ examined and they will frequently be 

“ol>'>e, and rubbery discrete and painless 
d^P tf ‘f® P<»tenor tnangie of the neck m&y be 

but in thT<i PASO + 1 .*^ other «calp infections common in African natives, 
mtted Later more painful, less movable, and possibly 

SsedmaS/ ■>"'i ‘he gland.' becom'^a harS 

100, aaen'^m'^thc'afebnle^'peno^ Thi'hf ‘“"e helovr 

there are other ‘lens of mvni'arH.oi *>^ood pressure is also low, and 
shortnes. of breath on slight Lerlion palpitation and 

13 aery common, and*a partSdar fom^of !h*'" 'J^ggotated, hyporaisthesia 
thi. IS a delajed actiorhrSr^n?™ ‘hajs known as Kerandcl s sign, 
slight knock, severe pain Smes on afie?'«''t“*' pressure or a 

parahsis of single muscles or grouDs 'S m/T There may be 

uncommon Neuralgias often muscles, facial paralysis is not 

Asthenia dev elops earlv anrt «f# 

ache IS almost constant Thp n«fioni , ®j '^®^^ pronounced Severe head- 
al night Depression amounSne to the day and re«tle'S 

imbalance, deterioration of memorv an? ‘®,' irritability, emotional 
not uncommon ** general intellectual powers are 

emaciated, and die of fome^'mtercu^nt'i^ertio^^^'^^™^^^ debilitated and 

the disease was undoubtedly 
® SIX months to a generally after lastmg 

^ in gambteme infection and sometimes longer, even 

n pa«e« into the next stage “ooths or le«s m rh^dmense, 

Meningo encephalitic stage 

by an mcreacing lassitude aSd stage will be indicated 

eeneral indifference to surroimdmgs, with 
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the more eeute eymptoms of 
msiiifo!^fmor,f *r tachjcardia becomes less pronounced but other cardiac 
SffiiSS' Tbf there 13 usually considerable hypertrophy 3 

thio “ S'T !“”S. the speech slow and elitred, 

other mf.eobfr ^ ‘hc longue, and occasionally of 

other muscular groups Intolerable pruritus is common The latent pmod 
of reeponse to questioning la prolonged, and insistence has to be exerted but 
.„te!,i impaired at hist The patient is 

somnolent but can be aroused, his mdillercnce to food— which he will 
take If It la gi\en to him, though he may fall a«leep in the process of 
mastication — leads to malnutrition Tuth ita eequelie Later, convulsions 
which may lead to temporary paraljses of groups of mu«cles. and psychical 
disturbances, mania and delusions, may occur 


The characteristic appearance, the morose expression, the half-closed 
ej chds, the drooping comers of the mouth from which saliva Nibbles, 
and the extreme emaciation, is a picture familiar to all readers of tert- 
books of tropical medicine, but m the majority of cases even this stage of 
the dieease wU be much more subtle m its manifestations 


There is little change m the reflexes until almost the terminal stage, 
when the knee jerks, after a period of over brisk response, may be absent 
and the sphincter controls lost The pupils usually react normally 

Optic atrophy has been described, e\en in the absence of any arsenical 
treatment, and there may be oedema of the di^e due to meningeal involve- 
ment, mth or without increa«ed intracerebral pressure 

Thu stage seldom lasts more than a year if no treatment is given 
though there have been instances of temporary remission with consequently 
a much longer duration In more eevere cases the end will come withm 
three or foxir months Death m convulsions has been reported, but the 
usual tennination is from emaciation and complications, e g bed sores, 
bladder infection, pneumonia, etc 


DIAGNOSIS 

The common clinical signs and symptoms of the early stages are the 
trypano-ome ‘chancre', irregular fever, glandular enla^ement— partic- 
ularly m the neck, the rash, and Kerandel’s sign, but it will al^vays be 
advisable to confirm the diagnosis by findmg the trypanosome 

Certain presumptive laboratory tests will be of value only m cases m 
which the clmical signs are not characteristic, because m » case 

they odd little weight to the provisional diagnosis, and parasitological 
confirmation will still be ncce«8sry 

To cam out a -urvej in an endemic area niter a prclimmaiT selection 
ol au.pe™cd ca.es by glaid palpation thick Elm examinnllon, gland punc- 
ture and lumbar puncture should be done 

in the >h‘et Kro?p7n.ffi 3 

the glands may be . even m the absence of trypanosomes, 

wllllh^”re^lw.y^ 
considered to be diagnostic 
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The confirmatory and prwumpUve methods of diagnosis can be 
snmmanzed as follows — 

Confirmatory methods— (i) Direct examination of fluid from the 
primary lesion (trypanosome chancre) 

(it) Gland puncture 

(ill) Examination of the peripheral blood, (o) direct coverslip examina- 
tion, (b) by the thick-film method, and (c) after triple centn- 
fugalization 
(iv) Lumbar puncture 
(u) Animal inoculation 

Tetbniqoe — (i) The indurated margin of the lejion H pncked with a 
and the fluid that exudes is examined under a coverslip, or a smear js made, stamen 
by Giemsa’s method, and examined 

(««) The skin mer the gland to be punctured is sterilized and the gland a 
held firmly with the left hand while a hypodermic needle of wide bore is thrust 
mto the eland, the needle is passed baclmrds and forwards in several directi^ 
through tne gland substance, which is Uius forred up the bore of the needle The 

massage will help to extract the gland fluid 

(in) (a) A drop of blood taken from the finger or ear lobe w mixed with an 
equal quantity of citrate saline and examined under a vaseline ringed coverslip with 
a 1/6 inch objectne the attention will be drawn to the trypanosome by the move- 
ment of the red ceUa 

(b) the thick film methods of examining for malaria parasites (tee p S7} can be 
utilued, Fields rapid staining method gives excellent results 

(e) About 6 e«m of blood is withdrawn placed in a centnluge tube containme 
1 ecm of 2 per cent sodium citrate solution and centrifuged at low speed 
(1 000 revolutions per minute) for ten minutes, this will throw down the zpaionty 
of the red cells The supereatant fluid is removed and centrifuged again at the 
same speed until the rest of the red cells and most of the leucocytes are deposited 
The supemstant fluid is again removed and centrifuged a third time at a rapid 
speed— 2 OOO revolutions per miimte The deposit is now examined directly under 
a co>er<lip and after staining 

fiu) The cerebrospinal fluid can be obtained by either lumbar or cisternal 
picture After rapid centnfugalization. the deposit la examined for trypanosomes 
Trypanosomes are seldom found m yamotense infection but a definite diagnosis can 
be made on the cellular findings and the biochemical changes A l>mphocyte count 
of SO per c-mm or more, and a protein content of 003 per cent are claimed by some 
workers to be diagnostic, the presence of monilsr reJIs wU coajideraMy strsDgthea 
the evidence 


Pandya test is a simple and most u-eful test to carry out in the field One 
drop of cerebrospinal fluid is dropped into 2 c-cm of carbolic acid solution (1 Part 
pure phenol in 15 parts of distilled water), the appearance of a bluish white cloud 
constitutes a positive result, wbidi indicates an excess of globulin In a ease in 
which trypanosomes have been found m the glands this lest will show whether 
the central nervous system is myol^, it ts very eensvtive and is usually positive 
long before the development of physical signs of involvement of the central 
nervous system 

(v) Of laboratory wimsls, mice rats gumea-pigs and rabbits are all euacept- 
ftle to infection and strains can be mamUined for long periods by paa«ge 
through these ammab but to establish a strain in the laboratory, it is usually 
necessary to make the first pa^ge through a monkey. SifentL rAesw or some 

cilrated tnple-centnlugaliied 

blood snouid be moculated intrapentoneally mto a monkey, sunseouenl passages 

•^ccor^ng trtSs ^e^of the 

animal to be mfeeted Cerebrospinal fluid deposit can be used m the ame way. 

A differential dia^oais between T pambiense &nd T. rhodestense caa 
be eatisfactonly made only anttnal inoculation, in the latter, the 
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(maTSpS •I'* posterior nuclear forms will appear 

“'““P'OE of the red cells, when blood 
18 taken m normal ealme for doing a blood count, occurs very constantly 
n this disease and seldom m other diseases The clumping may be noticed 
in the gland-puncture slide when this is examined fresh, and should at 
once aro^e suspicion so that the gland juice can be examined for a longer 
period than usual before being pronounced negative 

(u‘) Brown’s adhcMon phenomenon depends on the fact that m the 
prMCDce of immune serum, platelets and other small particles (e p bacilli) 
will adhere to trypanosomes, it is claimed that the test is species specific 

(in') The scrum-formalin te't is earned out in the same \iay as for 
kala azar (see p IM) 

The ‘ positive * result is not as clear cut as m kala azar, though a 
definite change occurs in all advanced cases of sleeping sickness, and many 
other conditions produce confuting results so that it is not a test of great 
value m the human disease, as it is m animal trypanosomiasis, ep camel 
trypanosomiasis m which it is the routme diagnostic procedure 

TREATMENT 

HutenciL— 'From the etriiest deys aoenie in one form or another hu been 
considered a speeifis for sleeping ndeness Limor arsenienlis wu at one tune used 
in ueressisg doses up to the point of intolerance, later sodium srsenate was 
given by injection but the beneficial effect was found to be trsnsient The 
•ynthetie arsenical, atozyl (sodium pom*aminophenyI arsonate) a propnetary 
preparation used in eertata akin diseases was found by Thomas wormg at ths 
urerpoot School of TVopical hfediciae to hare a stenl smg effect on eipenmental 
trypinoeomiasis m mice The early success of these investigations did much to 
enoounge the German cheaiials to persevere m their search for the (herspio 
mopno the first etage of which ended in the discovery of sajvarsan by Erhhch 
in 1910 

In 1903 Plimmer and Thomson showed that intravenous sodium antimony] 
tartrate caused tOT^ooacaes to disappear from the blood of expenataUl aairaab, 
Kerandel dsimed to hare cured himself with potassium sntunonyl tartrate after 
atosyl had failed 

Many other arsenical anlimonyl preparations were introduced and tried but 
none had the success of atoayl which however bad its strict bmitations (vide infra) 
uatJ 1922 when the complex organic urea preparation Bayer 205 or Gennanin, 
was introduced this still bse an esUblished place in the treatment of the disease 
A few years later tryparaaoide eodium h phenyl-glycmamide-p-arsonate was 
prepared by Jacobs and Heidclbergw and has proved one of tie moat por^rful of 
the araemcal preparations yet used in the treatment of sleeping sickness Orsanme 
(Fourneau 270) 4 acetylammo-2 hydroxy phenyl arsonic acid waa introduced by 
Udentu and Daude m 1928 The most recent add lions to the tOTanocidal dnin 
are the aromatic diamidmes of the^ 4 4^midmt) diphenyl ethylene hu ^d 
the most extensive tnaf but there are indwatrow that it does not wsch the 
cerebro«pmaI fluid In this respect 4 4-diamidmo diphenoxy Mntane and 
oroniiTi# are believed from more limited eipenenoe to be supenor It was aeam 
Moo' of Tiopiol Mrf.oo. by York. <1W0) ..d lu eo-worken 
that this group of drugs was introduced 

.n tbe bistorr of the treatment of sleeping sickness was the 
c r.n=d .o Ih. now toUy d«..rirf 
salvaiaanised serum treatment * , 

Smc. tb. be,, of .h. 

S. “S, 3.'.S.t?r.d .. .1] .W .bo b^too- of th, »' "■« ” 

obviously still in the making 

c 5, ,„d doijsrs— At the present day, the only speoifio 

drugs 'Jhat hi™ .uryved an® extensnre tnal arry-atotyl, which now 
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practically obsolete, orsanine, and germanm (or antrypol, a British prod 
uct ^hich IS identical with germanm*), for treatment m the fir t stage, 
and tryparsamide for the memngo-enccphalitic stage, orsanme is also used 
m the latter stage hut its \alue is very limited The antimonials m&y he 
looked upon as an adju% ant treatment m arsenic resistant case** The 
aromatic diamidines show con«iderable promise, but have not yet under- 
gone the test of time 


AtoxyJ IS gnen in a 10 per cent solution in sterile distilled water, in 
do«es of 10 to 15 mg per kilogramme bodj -weight, weekly for six to 
ten weeks With larger doees. higher cure rates can be expected, hut 
toxic sequelie are correspondingly mote common 


Orsanme 13 given subcutaneously, intramuscularly, or mtravenously m 
a 20 per cent solution in sterile distilled water, m do«es of 20 to 35 rog 
per kilogramme body weight, the maximum individual do«e is usually 
considered to be 2 grammes The injections are given weekly for ten to 
twelve weeks It is less toxic and more efficient than atoxyl m sferihring 
the peripheral blood in the early stages, but it is far Je«s efficient than try- 
par>amide in the meningo encephalitic stage, though it is still u«ed m this 
“tage 


Tryparsamide is given intravenously in a 20 to 40 per cent solution 
in fitenle distilled water, in do^es of 20 to 40 mg per kilogramme body- 
n eight, up to a maximum individual do«e of 3 grammes m an adult, at 
weekly intervals for 10 weeks Chesterraan recommends larger doses, of 
the order of CO mg per kilogramme m adult®, with a maximum of 4 
grammes for an individual dose This drug has a relatively poor trypano- 
cidal action and is therefore not given in the early stages, but it appears 
to po««e«s special powers of penetrating ner\ous ti«sues, and is therefore 
the drug of choice in the late stages of the disease 


Antrypol or getmamn is given intravenously in a 10 per cent solution 
m sterile normal saline in do«es of a gramme for an adult twice or thrice 
weekly, up to a total dose of 10 grammes 


A A 'dtamidino dipbtnyl ethyUne diphenoxy pentane, and diphenoxy 
propane, the membera of the diamidine group that have so far been used, 
are given in a 2 per cent solution m sterile distilled water, m doses of 
1 mg per kilogramme body-weight thnee weekly, up to 15 injections 

Antimony preparations — Sodium aotimonyl tartrate has been largely 
superseded by other less toxic drugs The tnvalent fouadm and the 
pcntavalcnt neostibosan have been used with some success and are given 
m the do'agcs used in leishnianiasis (see p 168) 


Toxic effects— All the pentavnient arsenical drugs may give n'e to 
toxic symptoms even when given in moderate doses, but the likelihood of 
Inis occurring increases with the do-c Each drug has its own specific range 
of toxicity, and mdmdual susccplibilily is a variable factor 


Occasionally, severe diarrhma and vomitmg will occur, liver distur- 
bances and dermatitis are rarer than with the trivalent arsenicals, but do 
occur ^^al disturbances are usually the limitmg factor, these may be 
tcnoi^ catlic«t eymploms arc dimness of vision, contraction of Ibe 
flickenngs Later, blind spots will appear 
and eventually there will be complete blmdne «3 


A Wh rnj»rt mmcjl (r™™a 3ra! „ ,1,„ 
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Little ch-ingc Kill be 'ecn b> use of the ophthalmoscope until permanent 
and irreparable damage is done Therefore a patient having tryparsamide 
should, if practicable ha\e his vision tested before the course is started 
and then before each subsequent dose, if there is any deterioration of 
ysion the tryparsamide should be stopped immediately If this is done 
directly the early symptoms appear the Msion mil usually improve again 


Optic atrophy is more likely to occur m advanced second stage cases 
than in early cases, and is due both to the disease— tv hich alone will 
occasionally produce it — and to the treatment 


W hen one is treating uneducated Afncan natives it mil be impossible 
to test their vision accurateh and one has to face the fact that m a certain 
proportion of ca«cs blindness -will occur and to hope that if treatment is 
■stopped immcdiatch thcT will reco\er 


The most important tome effect of antrypol is due to idiosyncrasy that 
occurs in a very small proportion of patients, it is easily avoided by givmg 
1 c cm of the solution first and then waiting a few moments before giving the 
remainder Idiosyncrasy is indicated by an almost instantaneous collapse 
Antrypol also damages the renal epithelium and often causes albummuria 
after a feiv doses have been administered, this is usually transitory and 
disappears when the injections arc discontinued, but may recur when they 
are started again More serious damage may be dose, and epithelial casts 
and blood may appear m the unne If the condition is ignored, it may 
progress, causing anuria and death Necrotic changes in the suprarenal 
cortex, and, as a rare effect of this drug, dermatitis have been reported 
Certain alarming, both early and late, toxic effects from 4 4'>diamidmo 
diphenyl ethylene have recently been reported 

The treatment of the case — Early institution of treatment is very 
important as the trypanosome is very much more easily killed before it 
has estabbshed itself in the meninges and brsm The pamhiense infection 
13 much more amenable to treatment than the rhodesteme which is very 
apt to become arsenic-fast 

In the first stage of either infection, antrypol is the drug of ^oice, 
but in gambiense infection orsanme may be used as an alternative Yorke 
considers that the danger of making a rhodcsiense case arBcnic-reaistant 
should deter one from using any areenic drug in the early stages 


Tandy’s test (v « , P 210) la of great value m detemmmg Tvhether a 
patient with trypanosomes in hia blood, or gland juice, be treated as an 
out-patient with antrypol or whether he must be admitted to hospital for 
treatment Tvith the more toxic tryparsamide 

In the meningo encephalitic stage tryparsamdo is the only mlly 
satisfaeteiy drug Orsanme wiJI nndoiAtedly produce cur^ m t his sta ge 
and claims as high as 50 per cent have been made for it, but it is generally 
agreed that it is inferior to tiyparsaroide 

In arsenic-resistant cases, the physician ^the 

parations, at least as alternating courses and oSed^m 

latter has a relatively poor action when once changes have occurred in 
the cerebrospinal fluid , , ,, . . , 

. ba toS“nd tS- 

Inadequate dosage certainly tends to produce onig resismuc 




BLEEPING SICKNESS, OR AFRICAN TRYPA^OSOMrASIS 


214 

Etald'be P?eparedL’r,sk'h?comSLto^^^^ 
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Bhould certamfy be doaa at V’’™ 't 
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SKd^SS-- 'ilk^ 

treate£\Lf -aet first be 

ton o/wh.ch ha" net y^t toen"m”n''‘D‘™/r'’'”r™°"’ 

o? is S —S' " “ rZlZ 

affect the trypano«orae$ 1 / antimony compounds, 

milled to another man, or to an animal ft “/n" ‘'yj'anosome is Irans- 
Jbaraeter, m fact, no molt'ptoatZ o ’ all'' “"anic-resiHant 

the insect vectors will alter the TO?ni/rMiita,^t’’l““®'f ^ “'‘'Nation of 

Antrypol-resislant strains h^e rso t ? 

Dnig-resislant stra.l? '» «adily 
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injections of some arsemcal compound eg or-saninc Cure iq nnt pffppto,! 
nSmW ^ "larked^educt.on m S 

fhi?Droced»5^q^r« ^ 4 k“T* r” achieved The objection to 

It S °! of arsenic-resistant strains, 

other ha^J fre«frnlf°™® 4 ^^ recommended On the 

otner nand, treatment campaigns that aim at giving a full course and 

help to reduce the resenoir of infection The 
PT® reservoir of rhodestense infection opens up controversial 
subjects uhich it vould be out of place to raise here 

”^^5 tsetse fly — G palpalis remains near the shores of lakes and 
«u"»«g or otherwise destroying the bush and under- 
growth that provides shade for tsetse larvie at ri\er crossings and watering 
places may render the ground unsuitable for breeding but is very expensive 
wastes timber, and may encourage soil erosion Numbers can be greatly 
reduced by the regular catching of flies with hand nets in selected blocks 
of bu^ (Symea and Southby, 1938) Trapping and other special methods 
have been introduced m special circumstances 


(«0 Sujceptible man — Individual protection can be achieved by the 
administration of antrypol, or germanm, two grammes will give protection 
for at least three months In the Belgian Congo a large scale experiment, 
in which 1 gramme per adult was given every three months had some 
apparent success 


Rules have from time to time been put into operation to prevent 
migration of susceptible nati\es into infected areas, but are difficult to 
enforce 


(tw) Contact between the tsetse and man — As the tsetse bites during 
the day, it is difficult to dcvi«c means of protection Clothing certainly 
helps to protect the European sojourner Night travel has in the past been 
resorted to in order to avoid infection 

The location of settlements away from rivers and lakes, and the 
aggregation of the population into relatively large villages as opposed to 
wide distribution in scattered homestead*, are measures that are now being 
Adopted It IS possible to make wide cleanngs around these villages and 
of course this should be extended to the roads as far as possible 

Gibbins (1941) has recently investigated the use of rod shaped clear- 
ings along etreams, watering places and road crossings The''e clearings 
discourage G palpalis from lingering to bite man 

As m the case of almost every tropica! disease, the economic agricul- 
tural and nutritional aspects of control loom large, and the subject has to 
be studied from all these points of view 


PROGNOSIS 

Untreated gambiense infection may run a very chronic course of some 
years’ duration whereas rhodesxeme infecUon usually rapid course 

of a few months' duration, but there are exceptions in each instance 

Prognosis m the treated case will depend on the stage at which the 
diagnosis iq made and treatment instituted on the species of infecting 
try^nosome, and on the treatment given In the £Ed 

the prognosis is usually much graver 
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Definition. — South American trjpanosomiasis, or Chagas’s di^ea'e, is 
usually acute in its earh stages and is characterized by local sT\eIlings, 
fe\er, adenitis and ana?niia, and later deielops \aried chronic manifesta- 
tions, cardiac, nerious or myxcedematou'*, it mainly affects children, and 
it occurs in South and Central America It is caused by Trypanosoma 
cruzi iWiich IS transmitted to man by reduviid bugs of the family Tnat- 
omid^, notably Triatonia megtsta and Tnatoma injestans 

Hm.n,.!.— The h»tory of tb« fiC 

ore.^ „d Ih. n.ode of |™7“cX S" »d cSl SSEt.d 
the disease was recognized cluHCsUy oaraw , , -.-Vov** later 

m oidufoid bog, d-Si “£ 

ChagM discovered the diseaee m chili^ m cenwy ^ ^ ^ number 

shoumtobemorevidesprmdlhniwya^ .Tnalomidm^ye ten 

£'ve‘‘‘be"‘.ho™‘to be'"o!™£Ji vectors. <0 
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two yearB The ttypaiio=(ime multiplies and passes through different 
developmental stages to become a metacyebe, short stumpy, form winch 
. y 13 passed m the fteces The salivary glands are 

N. y not infected, and transmission is not effected by 

^ supposed, but by the 

\ ^ / metacyclic tiypano«omes that arc pa^st^ in the 

faices of the bug being rubbed into the wound 
made dunng the bite, and possibly b> con- 
- ^ lamination of the conjunctnaj with the fingers 

The irritation caused by the bite will lead to 
j scratching so that either of these events is a 

\ / likely sequel 

I Animal reservoirs of infection — There is a 

J ^ jQjjg ^,](J animals that have been found 

infected and/or shown to be capable of sustain- 

Figure TO Tmtorna mg the infection, notably the armadillo and the 
^eflwla 

opossum 

Domestic animals are al<^ found naturally infected, eff the cat and 
tne dog, in a high percentage It seems probable that wild animals are 
the mam sources of infection, as tnatoma bave been found living m their 
burrows 

Cats and dogs are infected by feeding on mfected rodents 


EPIDEMIOLOGY 

Geographical distribution —All the earliest ca'es were reported from 
the Minas Geraes district of Brazil, and in fact as pointed out by Yorke 
(1937), only a little over a 
hundred ca«es had been reported 
from anywhere else, up to that 
date despite the very wide dis 
tribution of the lufection in animals 
and of the potential insect vectors 
However, dunng the last few years 
more cases have been reported 
from man> South American 
countries, Argentina, Uruguay, 

Peru Venezuela, and Chile, from 
Panama, Guatemala and San 
Salvador, in Central Amenca and 
recently from Mexico 

No human case has yet been 
reported from the United States 

After Brazil, Argentina has 
provided the largest number of 
cases, and this had reached about 
500 by 1940 (Mazza) In roost 
other countries only i«olated cases 
have been found even after 
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About the cbromc form there is considerable confusion in the litera- 
since the authenticity of the ongmal picture of this stage, as painted 
by Chagas, is seriously quwtioned Endemic goitre and cretinism are very 
common m the district of Mmas Geraes where Chagas first discovered the 
disease, and it appears that the picture he pamted is really not chronic 
Chagass disease, but endemic hypothyroidism A similar condition has 
not been obse^ed in any of the other non goitrous districts where Chagas’s 
disease is endemic Further, there is no experimental evidence that this 
^panosome has any predilection for the thyroid gland as it undoubtedly 
has for heart muscle, for example 


If this view IS accepted, there is little left of the chronic syndrome 
The patients who have been found mfected, often accidentally and/or at 
post mortem, have shown a variety of symptoms, but the most commonly 
recumng ones are those associated with a chronic form of heart disease, 
with alterations in conductivity and di«turbances in rhythm 

Early death from chronic fibrotic changes m the heart is common in 
the districts where infected bugs are found, and, m the absence of any 
other obvious cause for this, and in view of the facta that many of these 
persons have been shown to be mfected and that this ttypanosome 
undoubtedly has a predilection for heart muscle, it is tempting to as<ociBte 
these two observations 

Cbagomas — This term has been introduced recently by Maxia to 
describe certain swellings that occur in the skin as a result of infection with 
T cruzt He describes the pathological changes as a fatty necrosis m 
the epidermis and subcutaneous tissues The swellings produced are firm, 
sometimes of cartilagmous hardne«8, they move freely over the underlying 
muscles, and they are often of a reddish purple colour They may occur 
at the original site of the entry of the parasite following a bite, m which 
case Mazza calls them inoculation chagomas, or they may be metastatic, 
appearing in large numbers in different parts of the body a month or so 
after the pnmary lesion The inoculation chagoma appears within about 
a week of the moculation and persists for some weeks, and leishmania forms 
of the parasite can be found m it 


DIAGNOSIS 

The clmical diagnosis m a typical case does not present any partic- 
ular difficulties Romana’s sign m children and the more recently des- 
cribed chagomas m both adults and children will arouse strong suspicion 
Dunng the tot few weet. of the infeclioo, confirmahon u not ustmlly 
dificult, m a large percentage of cases, IrypaMSomes can be found m the 
blood, by dwccl Mammalion or by the tnp e centafugahsahon inethod 
(see p 210) The leishmama forms can also be demonstrated in the 
chagomas 

Later, animal inoculation or xeno-diagnosis will be necessary 

sSeSSHHSHSiSlBi 

found in the blood of the animal v i » a.Taan 

j ««if Kw allowing third nymphal-stage clean 

Xeno-diagnosis is earned ^ oatient and after an interval dis- 
laboratory-bred triatoma to fe^ on P . ju^y Tpell be 

sectmg the bug an ordinary laboratory to carry 

considered too elaborate a i triatoma must be used m 

out, as a long-established laborato^ 
order to obviate a false positive fin g 
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The Mschado-Guernro reaction is a form of complement-fixation test, 
m which an extract made from a heavily infected puppy's hver is used as 
antigen A more recent modification is to prepare a more standardwed 
antigen from cultures of 7 cntn m blood dextrose agar The test is said 
to be specific to a high degree at any stage after the early acute stage, it 
IS not usually positive before the 30th day The result may however 
be positive in sleeping sickness and kala azar, the latter disease occurs 
m South America Both complement fixation and slide agglutination tests 
ha\e been used and apparently give accurate rwults 
PROGNOSIS 

A high death rate is reported m the early acute stage m young children, 
the death rate is usually placed at about 50 per cent m the first year of 
life, but in the later age groups it declines rapidly It must be remembered 
that this estimate takes into account only diagnosed cases, and, while it is 
possible that m young children the infection is always accompanied by 
marked symptoms, this is not the case in older children and adults, for 
many who give no history of an acute attack have been shown to be 
suffering from a chrome infection 

Though many cases have been discovered amongst persons showing no 
symptoms, the general indication is that the individual with a chronic infec- 
tion IS not on the whole a ‘ good life ’ 

PREVENTION 

The dark comers and the thatched roofs of the huts of the poor 
obviously provide good cover for vectors, therefore any measure to improve 
the living conditions of the poor must be looked upon as a preventive 
procedure Also, the bugs bite mostly at night, so that mosquito nets, even 
of ^c^y wide mesh, will gne protection Infants should certainly be so 
protected 

TREATMENT 

None of the drugs so far used in the treatment of sleeping sickness has 
been of the slightest use in Chagas’s disease 

Mazza has reported very good results with Bayer 7602, a preparation 
the composition of which has not been disclosed The drug is given intra- 
muscularly on alternate days, as a freshly prepared 3 per cent solution, m 
do'es from 5 cem for an adult, a total dosage of 0222 gramme per kilo 
grammd body-n eight is considered to be sufficient to effect a cure Brumpt 
aI«o had good results with this drug, but not all other workers have beer 
so successful 


Mazza S (mO) 
Pacictunia'i a (1939) 
Idem (I&IO) 


Yc«« Vr (1937) 
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Defimtioa —Relapsing fever is an acute specific disease occurring lU 
many parts of the world, characterized by fever that appears m bouts of 
a few days’ duration, with a sudden onset, a rapid subsidence and a 
tendency to relapse at regular short intervals it is caused by a spirocbste 
that 18 found m the blood and m other organs and tissues and is trans- 
tnitted to man by insects of at least two genera The symptoms vary 
with the genus of the transmitting insect 


Dijcussieo.— Relapsing fevers that comply with the above definition 
hav e been described in many temperate sub tropical and tropical countries 
The causal organisms are moi^hologically mdistinguishable from one 
another, but have been given a very large number of different names both 
genetic and specific The following list has been prepared from data given 
by various workers — 


Gtnenc name 


Sjnrochceta 

SpiTonema 

Treponema 

BoTTfl a 


Specifta name 

IjQcalion 

Insect vector 

f recurrentu 
, obemeien 
earten 

, novv* 

agvptiea turn) 
berbera ium) 

Europe 1 

Europe I 

India 1 

America \ 

North Afnca J 

Pedirufws hvmanui 

' duUom 

Toen 

Central Afnca 
Fast Afnca 

Ormthodarue monbata 

1 koeht 
cToadxm 
pertica (urn) 

lapdiana <um) 

maraeana turn) 

East Afnca 

Afnca 

Persia and 

N W Afnca 

North Afnca 

Morocco 

0 eavtffnpx 

0 lahorensta 

0 paptlltpes 

0 moubata saxngnyx 
and erral cus 

0 moubala and savtffnyi 

h%spmiea (um) 
neotropuelis 
veneiutJemu (e) 

tmcala 
^ normandt 

S Spam 

Panama 

Vesesucta and 
Columbia 

Texas 

North Afnca 

O marocanns 

O talje 

0 vmezuelensts 

0 tuncata 

0 moubala eatnonv* 
and erroticua 
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and other naturardfsastos «'“gees-fammcs, and earthquakes 

m.n.ons otpersoS“ye d”ath rit . J-ears, and affected some 

the populations ot UieL cfunS^I Ld m “'’“f =. 

cent In India there has bmhltkt! “ ’”E'' 25 per 

last traces of the 1923 

ated with epidemic^typhS^'Tn^a'mwM^^H"*^ always associ- 

inates ^ epidemic the latter usually predom- 

Seasonal incidence — There m « 1,1. ♦ * 

incidence, the height of the epidemic wavI seasonal variation m 
India and Iraq, the disease used to^ Ln.fl usually m the spring In 
months of the year ppear completely during the hottest 

common in male adults, °tat'’pcrsonTof'air'”^ appears to be most 

th'e r» ""ec“S'“bp 

,War~:lr' anTrr 
5Ji”e.LVS??„ifh"[Zafie? 

m J®?' a^ in typhus' since Sfahl doctors, at least 

■n the dried fsiees of hce anFfcr^X^ate^^^ 

wSiS Eir SS'.?- AS? >>"• ha did net deser.br 

thus has preference “ •“ the n«i reatTrenlu m 

India m IsV found pro£bL\Y " other Sr, 2* "I?® recurrenO, 

names In 1907 MaLn. «K “i"’® speciea of sojmr'i.nf.^ Vandyke Carter in 
‘a India h,a7bsefva?utC. ‘h- louse 6*'’® >* different 

Conseil (1913) m nnrVb^ir*®*^ confirmed and extL.f "JPoitant transmitter 
the bite but ?*•« showed That Bla,*ot and 

Th, „„.al o' ™ Tf oa »o‘ to- 

The spirochSes rtif « 2 to 3u m iGnxTti^^ »n length and about 

blood preferahlv ^{I accurafrlo^^ and in amplitude 

ground illaSmn^'-l?, “ »' 

~ " They m ove by rapid 

from ^ “i^Dism With feb^ ®P>raIs the cause of rr.K^^*^”* ^ flexible organism 
fi, organism of ^rlK*", ^irals {mombrsii?*^fi I®''cc Treponema 

thia another organtsm r cause 0/ oJosirally indistinguishable 

‘■eek.SnSriri;' 


:Y4f 

•' “■* «■• “ WsKLi”." “ 
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fl.A / The •pirocliTte appears \er> fine in the stained specimen S 
Uic gids taper off to inu«ibi!it\ but there i« no true flagellum (see plate 

Culture — The spirocliaites can be grown anaerobically in a medium 
containing a«eitic fluid, citrated blood, and kidney substance, but they 
do not grow nel! ■' 

lu pathogeneiK — ^They are found in the blood durine 

the height of the febrile attack, but di appear just before the fall of the 
temperature, reappearing during the relapse It has been suggested that 
dunng this period the ‘piroehietes assume a granular form, since mfection 
u transmitted by blood taken dunng the fifebnle phase, on the 
other hand, it has been shown that during the remission, the spuochctes 
find their way into reticulo endothelial cells in the internal organs, a p the 
spleen, and the brain, where they can be found as such 

Infection can be transmitted to a number of animals eg monkejs, 
squirrel , rats and mice, but not to rabbits or guinea pigs In monkeys 
the attack is ^cry similar to that in man, 48 to 72 hours after the inocula- 
tion, a febrile attack occurs which la«fs three or four ilaj « there is a relsp«e 
nftcr two to eight daj< and the cycle maj be repeated two or three tiroes 
In ^miller animals the organisms ma> appear in the blood in large numbers 
24 hours after intraperitonea! inoculation of infected blood relapses are 
less constant 

Immunity — Immune bodies appear in (he blood after an attack, they 
are capable of agglutinating and l>«iDg homologous «piroehstes ana 
protecting animals against infection The immunitj does not last long 
Immunity against Sptrochata recurrentw gnes some but not %ery complete 
protection again«t infection with Spirochcela duttoni, and the antigenic 
correlationship between these two soecies if separate species they are, is 
of a much lower order than that between the \ariou» strains (or tjpes) of 
Tceurrentis (ude infra) 

To explain the phenomenon of relap'e, it is suggested that the immune 
bodies appear m the blood and cau'c the spirochastes to disappear into 
the internal organs, the«e immune bodic* are "very transitory and when 
they disappear, the spirochaetes return to the sjstemic blood, multipl), 
and again cau«e fever, more antibodies are formed and “o on, until the 
antibody load is sufijcient to knock out the infection altogether 

In the writer's opinion, the more feasible explanaUon is that « 
a multiplicity of strains with slightlj differing antigenic structures, (c/ the 
antigenic structure of Flexner dj'cnteiy strains, q v ) that when a P^Ron 
13 infected, he is infected by a number of strains of which one is dominant 
and cau.c^ the fir-t boat of fner, aiit.bod.es appear and suppress the 
spu-ochiEfes of th.s first strain, spu-oelrates of 

dormant, now appear and niultipl> , and so on, i nnaaihle ^ntiepme 
antibodies are formed to v 'J 

patterns This hypothesis is supported by the ,1“. PJ 

others tW‘?4 et sen\ in which be showed that m one individual the type 
of spmoSl present m the initial 

m the first relapse, dmmg the api^eml permd 

appeared, and so on The type He senarated 

was always the type that appeared m the nat paroaysm He eeparated 
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nme antigenic types (as he called them), four of which were stable types, 
their antigenic individuality through many sub-pa=sages, but 
type?^ eventually to revert to one or other of the four stable 

“ effeejed by the louse, Pediculus hummus 
m aW 21 ‘I'® 'P-roehieteB disappear 

inothef tw e fi not tracMble in the louse, nor is it infects for 

foms reappear as slender metacyclic 

na^ o 7 da hodv ‘'"= “d can be found in all 

‘ ^ ° ““'y demonstrated by takine off a lee and 

Srt^f dsTfe’’ Tr^nsm ’1*“= >nf«t>ve ffr the 

bfalrtsh^d louseThTbaH *“.‘'bT‘the’' bToodt 

eseaped infeetion hv Z f from relapsing fever, though he himself 

mainmaS”hTloufe'pcdiculiI^SlSJn7s'f *"'1 ^ susceptible 

however a possibility that the tick borne 

finirophsafe rtf nl>erle.w.^.,> 1 > 


aaiaamuia , uie louse t'eaicuius huma 
always be the source of infection 
^wever a possibility that the tick borne 
<' 1 °^ andcmic relapsing fever 
mW, 7'^ provide the initial 

infection for a louse-borne epidemic U 

mO,-!’'i“ “ 's possible to 

infect lice with this organism, and it is 

thtmmlf^ ti,*^^!’ ®'y®ral passages 
etram^^imSf T®’ aP'rochtclal 
strain might undergo some biological 
^nge so that it behaves like or 

r7o„”4c'ira‘rdit“^rb“e?„„t3 

Shea^"'^ ® distances in lou-e infe^ed 



Figure 53 The tiansmission cycle in 
louse borae relapsing fever 


Morbid anatomy -The 

this condition, die from some patients who die from 

logical picture is hard to gather ^ 'nfection, and the true patho- 

jaimdiced and show numerous**D(?pph**f*iI^' mucous membranes are 
Bplee^are usually enlargSi P®*«'^hial haemorrhages The liver and 

shows many spleen, this organ is enlarged 
alpighian corpu«cles necrotic lesions, especially in the 

in sections there will ho 

•mund the malpighian corpu.clS”,^^? 7 ">"Ec«tion and cell infiltration 
proliferating endothelial cdls ’ ^P'rochaites will be found inside 
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^ the bone marrow there 13 marked leueobiashc hj-perplasia 
and SCnerS 

cvto?i° mth'"an"aThS™ “ "'““'•y “ poljmorphomiclear leueo- 

abmit 12 ^ *0 la mo ’ ■” '"E? mononuclears also Counts of 

^ 000 to 15 000 per c mm are usually found This is not a constant 

aboa?teTa“o °DmEn‘’o” 3?“ °' 

Urine — Slight albuminuria will be found in more than half of the ca«es, 
ana often granular casts, m se\ere ca«es there may be hsmatuna 


SYMPTOMATOLOGY 

The incubation period 13 from three to ge\en dajs as a rule the limits 
being from 2 to 14 daj 3 (la experimental infections- it has alwaj's been 
betu-cen tno and six day®) 

The onset is sudden «omet mes with a rigor the temperature rising to 
104® or €\en higher in 24 hours the pul«e is rapid There are often severe 
pains all o% er the bodj suggesting dengue but thej are particularly severe 
in the calves, there is intense headache with photophobia The skin is hot 
and dry but occasionallj there are attacks of sweating The eyes show 
an icteric tinge Epistaxis is common The tongue is coated but usually 
moist, and constipation is constant Bilious \onuting at the onset is not 
unusual and may be a marked feature of some severe epidemic^ 

An erj'thematous raih appears early in the first febrile attack in 
perhaps less than half the cases In severe cases this may become petechial 
and even hemorrhagic It appears to start from the tip of the mastoid 
process and it spreads out over the neck shoulders arms back and chest 


Frank jaundice occurs in 20 to 50 per cent of cases m different epi 
demies it appears earlj 


Both spleen and liver are enlarged m the majority of ca^es the latter 
will usually be tender The splenic enlargement is only slight and may 
disappear betvseen attacks The first attack usually lasts five or six days 
but occa«sionally it will be prolonged even up to 12 days, the crisis then 
occurs and the patient s temperature drops to sub normal with profuse 
sweating and in «evere ca«e 3 with considerable prostration Heart failure 
at this stage is not uncommon Cases have been reported in which the 
temperature fell IO®F in a few hours 


All the «}TDptoras subside during the apyrexial period but the patient 
will often be very weak this remission penod will last from four to nine daj s 
Megaw takes the view that ‘the disease 
penod that is the time from the onset 
of the first attack to the onset of the 
first relap'e is constant for each type of 
relapsmg fever but that the febnle and 
afebnle periods may vary reciprocallj , 
go that if the febnle period is prolonged 
the afebnle period will be correspond 
FigureSl Temperaturechartmloose ing]\ shortened in this form of rclap«ing 
borne relap mg fever (ong naJ) fe\er the di'eS'e period is from 12 to 16 
days aicrage 13 days This -new is not univer>allj accepltd 
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The first relapse is seldom as severe, or as long, as tlic initial attack, 
but is otherwise very similar to it After another interval, usually shorter 
than the first, in the writer s expenence, tterc may be a second relapse which 
will again be shorter and less Bcvcre than the first 

In this form of the disease there are nc\cr more than four relapses 
The ^llowing figures ha% e been given for the number of relapses that occur 
in different epidemics — 


A single attack 
One relapse 
Two relapses 
More than two relapses 


10 to 50 per cent 
25 to 50 
10 to 40 
1 to 2 


temSe tw -Coueh and bronch.fs are so common m 

the disease ^ “ 'nnstant feature of 

s a rSat,vc1v^™l,mo 'I""?”" “ ‘''t ‘"P'™ Bmneho pneumonia 
is a relatively common complication in cold climates 

In pregnant women, abortion will usually occur Eve comohcationa 

c“SdriiSrrdTphES“''^ ■" “ ™ tSr 

lattef IS vf™ r»r?'‘"!u' and neuritis are rarer eequete, the 

relapsing fCTer •’’“ugh common in tick-borae 


DIAGNOSIS 

so cSradetM“?hat'onc'Sd‘6c«ed^^^ to'f' 

remembered that one usually ‘“/a'agmae it, it must be 

looked If not specifically looS? fw 

In Sr'tema'iam^parfs^S "P ‘'’® ®P-nnha,les rery well 

between them so that, unLs on^nerts^to'finH 

to miss them even m a well stained film* Th^ spirochffites it is very easy 
they may take simulates a rathot- ™ j ii® circular form that 

forms carefully, the disguise is easdy'^Mtrat'rf '^amines these 

pheral blood 24 hou™Sre*the disappear from the pen- 

the remission period, and are usuallv'^o found during 

initial attack ’ ® scantier m a relapse than in the 

malaria, yellow fever, Weil s^dise^^'tvnhnl mfluenza, dengue, 

suspected The case showing a single 

even in retrospect, the pulseWr dt^.e‘"i&er\raUy“eS's&^'’ 
PREVENTION 

free condition, m preveMmg^cSiwS populations m a louse- 

01 lice {eg overcrow ding) ,^in the earlv**hi interchange 

«!? instituting snecial treatment of 

admitted to hospital during an delousmg all patients 
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f'"' '“■'■•“‘ti! by an educated and sane 

“t peS cleanhSi? --i >la prevention .s solely a matter 

of hospital and ambulance personnel should be white, 
one-piece, and ssitli no openings in front (figure 55), gloves and gum- 
boots should be worn and the sleeves and 
trou'crs tied firmly round the wists and 
ankles a white handkerchief tied round the 
head covering the hair and a gauze ma«k 
worn across the mouth and nose For 
tho'c dealing with heavily infected clothe®, 
a respirator tliat nl«o covers the ejes would 
be a desirable additional safeguard this 
la«t precaution is even more important 
where typhus is al«o suspected For ho pi- 
tal personnel the best protection that can 
be given is the complete delousmg of the 
patient® before admi«sion 

Delousmg hospital admissions — ^\ith 
--- _ . ... r--” organization this can be effected 

•mbubaec pcronnel It u closed rnorc ca«ily than where one is dealing with 
'SS7. ‘’'j"'' “ populolion lliut bus to be reclothcd, it 
tips! ro«od^nJ\scc Iicj imJcr will however uccc«>itutB complete removal 
the dim of all hair from the body and m the ca<e 

of men it will be advisable to include the 
head, followed bj thorough wa«hing with anti eptic soap under supervwon 
^\omen will U'uallj object to having their heads shaved, and an elaborate 
process of hair wa*hing is ncce««arj 

The old method of effecting tlii' was b> ealurating the hair m 1 in 40 
carbolic acid and t>ing the head up in a towel for about 2 hours, after this 
it is washed, and tlien a hair lotion rubbed in, for the latter purpose, a good 
mixture is — 



Fifrurc 55 Figure »hon® oae piece 
suit for u^c b} ho pilvl ’ 


50 per cent 


2 per cent 


Coconut oil alone will not destroy Iicc, though it maj gum up the ova 
and prevent hatching to «ome extent 

A much more ctfective method, of which the writer has had recent 
first-hand experience, is b) spraying the hair thoroughly with a pyrethrurn 
and kcro'cne mixture The patient should be given a small towel to hold 
over her face, the liair i« then sprayed thoroughly from all directions with 
a no 15 dc \ilbi«s atomizer, care being taken that the lotion reaches alf 
the roots of the hairs 

The lotion is made with one part of 'pyrocide 20 or any other con- 
centrated pvrethrum extract and 19 parts of white kerosene or drobase 
ml which IS scentless To this a little (one per cent) of citronelJa oil may 
be added to give the lotion a smell, but it is not neces'arj 

Underclothing removed can be disinfected in 2 per cent cresol or lysol, 
and other clothing autoclaved Outer garments should be fterjhzed by 
autoclaving, a comparatively low temperature of 60 ^ 
minutes will kill lice and their e^ Fumigation will be necessary lor 
boots and other clothing that would be -poilt by heat 
for 2 hours to 02 per cent cyanogas is m most circumstances sufficient for 
this 
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Repeated inspection of the clothing of personnel, especially the menial 
personnel of a hospital is an essential measure to maintain freedom from 
lice A lens will facilitate the search for lice and their eggs, special atten- 
tion should be paid to the scams of the underclothing 

For the delousing of troops or mfcstcd populations, a very iieU-organ- 
, Til'S must include an entrance room for 
mter effiinv dirty ondcrclotlics, tlio disinfestation of 

?hi‘s “I '^oncy and other valuables, from 

roL an^the mom, the Hashing 

room and the medical inspection room to the dressing room where he is is- 

“"'’“■I"'™' “tl mmivcs hack his outer clothing and valu- 

The introduction of DDT has simplified dclousmE a 10 ner cent 
vemeS toma°’’Sl‘,l'‘?f T?’' ‘""■^yl-bmroate bemg con- 

'»^n^v.th?rprc.^t emS^o^^ 

treatment 

disease ,^''«®tment will be that of any short febrile 

a fluid diet of about 1 force food during the febrile period, but 

fcbrKttIcH buuroCS sLjSh'i' ‘I' 

of collapse and heart failure during^" rrijlt\”rslL‘’ie™d‘*“'“ 
Mouth sanitation should be given special attention 

specific action'^ J?o'vars^obinon'^^^?f™*!j preparations have a rapid 
experience, but any of the well-knou^i^n?!®^ writer’s 

dose of 0 6 gramme for a normal Preparations can be used A single 
the basis of about 0 01 cramma ® dose m others on 

given, a second dose is kilogramme body-weight should be 

relapse occurs necessary and should only be given if a 

onset, and the state of the patien't is'SioWh ^ 

to withhold the speeSe tre??S since as well 

the crisis, it may dancerouslv cnhnnrl*^»K the injection is gi\cn just before 
the crisis, further, as m somp that sometimes follows 

relapse occurs, it may be possible to more than half the cases no 

allogether This S be Sortint 'P'""'!'' treatment 

supply of drugs have to be considered" n" when cost and/or the 

stances be re ened for sciere casSiinly "• '"''cum- 

et ol, 1944), but the dSago'indm™ed"m mnli”(21^'°"u'" “""P"'® (Augustine 
to make this a practical thcrapcutirmca^c “''■'P" “"'t®) '® too largo 

After J PROGNOSIS 

not exceed °I5°pcr'?ent*" “mphcnaminc the relapse incidence will 
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.1 considerably from epidemic to epidemic, 

*'’,‘''V"“”'‘Mces r, gores from 1 to 60 per cent are 
JSpSlio? ‘ “ “ '‘“'■'eti OT exhausted 

TICK BORNE RELAPSING FEVER 

Histonnl — l.miig^oiie 4at relaps n- fever in Afnca was conveyed 

bj ticJvS A numW of workers bed the ^ ag of the spirochate m African 
case but it was Dutton and Todd m 190o who definitely showed that infection 
was tranan itted by the tick OmitAoe/orus •nouhata 

Later other workers discovered other transmitters of the d sease la other 
CO iLtneo (see p 224) 


EPIDEMIOLOGY 

Geographical distribution — This form of the disea«e has a t 3 T)jcally 
tropical and sub tropical di tribution It i« found in southern Spam north 
Africa including Morocco north west Africa cast Africa, and central 
Africa m Iran and neighbouring countries and m nortl ern India in central 
and toutb Ainerica Panama Colombia and Vcne^ueJa Peru Vrvgua} 
Brazil and Argentina m Mexico and a number of western and mid we«t 
states of the U S A California Colorado Arizona Texa« and Kansas 

Epidemic featores — It is e««en(iall} an endemic disease and it occurs 
sporadical!} m the countnes raenlioned abo\c Children are very likely to 
be infected whilst pla>ing on the ground as therebj they come into closer 
contact with the ticks It is a regional or even a house mfection, a history 
of a «uccession of infections among t visitors to a house has often been 
obtained 

Temperature is an important factor controlling the development of the 
spirochate in the tick In tropical countries the dL'ea^e is perennial but 
III the sub tropics ca«ea occur mamlj m the «pnng and summer, when the 
ticks are 8lna}s most active 


ETIOLOGY 

The causal organism as has been stated above is morphologically 
identical with Spirocficrfo recurrentts 

Transmission —It is believed by «ome workers that S duftom was 
ongmallv a parasite of Omilhodorus fnoubala and that man was onlj 

infected incidentallj there 
IS evidence that once m 
fected 0 moubala is cap 
able of maintaining the 
infection through man} 
generations if not indefin 
itely and tran®raittmg it 
to man so that the cycle 
of infection is as ®hown in 
figure 56 However, clem 
tick"' ma} become infected 
tl rough feeding on an 
infected man The 'piro 
chKtes are taken into the 
in'ccts gut with the blood 
1 leal after disappearing 
for a few da>s the} 
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THE RELAPSING FE%-ERS 


sp!rochxfc« enter the bodj cells, including the cells of the o^a^es, and are 
tran'initted to the next generation throu^ the OMiin 
IX. ca«eof the other \cclor ticks, OmUhodorus enaUcus, for example, 

the in '^fion dies out after paeemg through tiNO or three generations, and 

tile tick only becomes 
reinfected after feeding on 
an infected mammal Un- 
like 0 moubata, that feeds 
on man only, these other 
ticks feed on their natural 
host*!, rodents and small 
cami\orcs, which act as 
resen oirs of infection, and 
they transmit the infection 
to man sporadically (see 
figure 57) 

The actual method of 
transmission is a matter of 
contro\crs>, but, as rii%er«c 
results ha\e been obtained 

b> reliable workers using 

than probable that there are ft m.mK,... different \cctor8 it is more 

effected The hree transmission ma> be 

three, Huxton (1939) bcliclesthat m O nli»!! po^ibly b} all 

racimm ot mtcclion It .«m, ?U ?„irUK^ , “"'S’ 
would take place bj tlio tick ’7 ^“ture, transmission 

tough for tl is/fhSL 'cxmiiiJntnlK^H^ ^*>0 

Ihi, wa) ^ cxpcrimentnllj u ,g possible to cau«e infection in 

on wild roflcnts'nniTsmalUn^/nnoIw^ other than O moubata feed normaIi> 
and armadillos, whlcirnct as Rorbillcs, weasels, foxes 

naturallj infected, and HhmccnhnluJl '**tcctjon Dogs haxc been found 
infection from the doc to inan^ transmits the 

ticks off infwtcd dogs oction can nl«o be acquired bj picking 



Tictre 57 The trao«mis.ion c%cle in ©the 
•xime (r^ mnliew) relap ms fe%©rs 


other ticl 
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differ from the lou«e-bome infection as ^lell as from one another, be 
indicated 


The fpccial features of the Afeuan type are — 

The incubation period tends to be slightly longer, seven to ten days, the 
febrile period may be niucli «horter, lasting only a day or so but in some 

cases the fever lasts four 
or fiv e days and sViovi s deep 
cctni'sions The ‘ afebrile ' 
period IS usuallj about 
«even da>s but is very 
variable m ®omc cases it is 
only a daj or two and 
in others up to two oi 
Fijrure 5S Tcnipfraii re el art in i ck I onie three w eehs T1 e tempera 

Tclap«mK fp\er (orginal) jurg during the remi Sion 

(' nfebrilo ’ period) seldom reroain« rjuitc normal but is irregular frequently 
neing to D9 5*F or 100*F Occasionally the fever lo c® all its relapsing 
chancter and becomes mtermittent 



The relapses are far more numerous as manj us eleven have been 
rcimrted 

In some outbreaks fulminating ea*c8 occur m which there u severe 
jaundice hTmorrlmgc* and coma and the patient die* wjthin 48 hour® 
The common complications are bronchitis and pneumonia as in the 
other ^nn of relapsing fever, but m tick relapsing fever the special 
•equela> arc diarriKta and d>*cntcr>, neuritis spastic para)>«es apha«is 
strabismus dcafne«s hemiplegia and fortunately very rarch atrophy of 
the optic nerve Parotitis and inli* aI«o occur The cerebrospinal fluid 
maj 00 under increased pressure in it spirociifftes are sometiines found 
and there is usually an increase of lymphocytes 

In the Iranian type the disease i« milder the initial pyrexial bout 
Usually lasts four or five days there may bo deep remissions and there are 
a number usually four or five relapses of much slorter duration not 
usually more than three days The attack is usualh relatively mild but 
«cv ere attacks hav c been reported 

The Spanish type « al o mild but the patient is '^ry drowsy and 
prostration mav be considerable when the temperature fall* Herpre 
labiabs js common The *pleen and cervical lymphatic glands are enlarged 
There are not Usually more than four relapses 
The leucocytosis occasionally amounts to 2o000 per cinm 


DIAGNOSIS 

T;.c „,n be more J,IScuU than 

feer ond the fe^er d S'k 

may be more difficult to find m the SLted uitl, 

exammed (see p 87) but ‘ „ m“e the bra.n 

SpirochfTta duitoni than with Sptrochata recurrent s in n. 

should be examined for spimcJnetcs 

prevention 

♦ >»a ailnnted acain't this disease must 

The preventive measures to Wd^ld I 

obMously be lety '?.?,* SiatlSic epiroctote nm chanee it- 

infection however the pcwsibiiity xu. (-„ 3 e jhould not be forgotten 
habitat and become adapted to living m the louse snou 
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’'P™ particularly dangerous m an endemic 
I‘ « possible to institute some measures 
Str of’iratfve*hr,”.n“i’“ they live mainly in the walls and 

Moors of native huts and e\en European houses Old heavily infected 
huts or houses should be demolished preferably by burning and replaced 

Ky be?oSSeTr "“"J f"'* ™ll-built bri^k walls®’ mher houses 
It may be possible to repair and to make tick proof 

areas"'!;LrXes’‘™dr‘’’' '“P -<> 

shoufd'be'lvorfeJi" '‘■s'““s»esd. but old locally-made beds 

sinceVey live 'A*"'’’ Pso™*™ measures will be difficult, 

8houfd°beTarm'’2tak'™nt^“^ P™‘“‘ 

legs should b™cxammpd ?ui. *"'5 “ '>“sh or jungle, the 

area from vhere thev haw carefully, and the 

The starved tick does S transmiTm'f'Ier'”^?^ ^ antiseptic 

must not be pulled off but touXd wi h fL? 'r® ’l”"'’' T'’® 

insecticide to make it loo'en ^ ^ '’Barctte end or some strong 

q.., , treatment 

typo (?V)’ "Ho'SCT™smctm'^mMfTlh^t °k loase-bome relapsing 
far more numerous snecific ireTimL, u ti'k-bome types, relapses are 
available The intecto ,s mJee 7'." “'I'^ted wiieuever it is 
Will often hate to be repeated to treatment, and the injections 

rp, PROGNOSIS 

but from time^to time 

with a death rate of at least 50 per^cS^”'^^ African type occurs, 
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hitp fever is a fe\er of relapsing type caused by 
m,„?'<,rEarm7S are co^Wed to mao by the b.le of small an.mals 
mainly rats 

re.p?oS'fo”rlto S-V 
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inmu* IIoweNcr, the careful \cork of SchottmuUer (19H) and others who 
found Streptobaallus moniliformis m animals inoculated with the blood of 
laticuts from a post-rat-bitc fc\er cannot be ignored, and recent 

nork in the United States suggests that it may be the commoner^ causal 
organi'TO m temperate climates (Bto^n and Nuncmaker, 1942) Knowles 
and Das Gupta (1928) once isolated a streptobacillus m a ca«e of rat-bite 
fe\cr in which thej had aUcadj isolated Sjnnilum minus, in practically 
eier> other ca'e the) found the latter orgam«m, and from this they con- 
cluded that, m India at least, Spmllum minus is the sole causal organism 
and that the presence of a streptobacillus was an accidental association 
The di«c3®c caused b) Spinlluw minu< will be described here 

HmoRuI — Tic disease has been rceognized in. Japan and elsewhere as a 
flmieal entilj for maaj >ears in Japan it was known as sodoku (jos=rat 
(foitu = poison) In India the fir«l clinical record was in 1913 However, the 
discoier) in 1916 by Fulakt and other* of the causal organism gaae the disease 
a nore concrete form 


EPIDEMIOLOGY 

Gtogfiphical distribution — This « probably world-wide, but the 
Ironical a*sociation of the disease is not ®o!eI> a matter of poor sanitary 
nml social conditions, though llcse undoubtedly play an important part, 
climate per se is probabl) a factor Most of the earliest cases were re- 
imrtcd from Japan Knowles and Das Gupta (1928) drew attention to 
the fact that it was a common disease m India and certainly m Calcutta, 
and the subsequent annual reports of the School of Tropical Medicine 
bale borne this out between W and 100 cases arc seen annually at the 
out patient department of the School 

Isolated caeca ha\c been repotted from many countries The first 
definde rcfwrt of a ca«c m the United Slates was made by Shattuck and 
Thcilcf in 1024 and Baine Jones (1931) collected 75 apparently authentic 
cases from the literature, SpinHum minus had been isolated in only fi^c 
of these ca«es 

Epidemic feaiures — It is cssen- 
tiallj a sporadic eh«ca«e, it occurs in 
those hung under insanilnrj condi- 
tions and most subject to the bites of 
rots, the publiehed record^ of age and 
6CX inridonce reflect onlj the age 
distribution of the population from 
which thc\ are drawn, but tlierc 
appears to be a definite seasonal inci- 
dence, which m Calcutta corresponds 
to the w ann and humid montlvs of the 
jenr (*ce figure 59) 



I m n- 59 ‘>n»onil inn f'^nn- of 4^5 
if nt-litr fr»er in C«lnitla 
JMl anl 1936 


(Oipr* lUrj tod 9cn J939) 
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The caujal organtim •— SpinHum tninu* u a short, rigid, ‘spiral oreani«TO 
iiica«unn{; from - to om but i« occaMonalK longer, e\cn up to lO^i it is 

O r j rclnlnelj thicker than thespiroch-ctcs, and the coils vary 

Pi in nmnlwr according to the sire of the spirillum but 

W ^ the length of each cod h uniformlj about 1/x With 

C (J dark-Krvi«n«t rllummation the rapid darting and pro- 
P r KrcsMi c nioi iments of the organism can be studied, thc«e 

() \ »>oicncn(#iiif effected b> means of tcnmnal flagella — of 
z' "Inch tlure arc tt^cral at each pole — and are verv 

I i— i 1 diffcrcni from the backnartl and forward mo\cments of 

I IE ire TO the spjrochales Multiplication takes place by trans- 
Spn/tum minui Mr*e diMsion 


Tlic •pirillum stJin* well with Gicmsas or other Rommoweky stains, 
but for demonstrating the flagella Tribondcaus modification of Fontana’s 
tiher impregnation method m i^crhaps tlic best The spirilla can be 
shnw-n in the ti'«ues h^ this methoil 


CuttuEtion of tlic organi«iiis ha« been clainicil bj Futaki and others 
but It ifl not at present a practical procedure 

Tlie inlcction n'ldil) tran«mi»'ihle loUboTstoTy anttnals jnonkejs, 
guinea pig-* r*vt« and mice the la<l nainerl arc mo t commonly used It 
has been chimeil tint the mficlion i« transmitted from the motlicr to the 
joung citlnr bi intrn uterine or b> milk infection Das Gupta (1938) 
liowcicr failed to confirm this olw nation, as al o to infect mice bj feeding 
them on rontamimtcd food \c>ertheles« it is not uncommon lor once 
whole stock of hlioraton mice to become infectcil naturally 


Distribution in the tissues — Isi man the rjurilhnn is found in the local 
tissues at the eitc of tlic bite, m the l>mphatic» draining the area m the 
iNmph nwlei on the coMtse of thC'O and m the blood U has nl o been 
dcmon<trato<l in the liior, spleen, kidnes and suprarenals 


In nniniah it npi»ears 
in the blootl III nboHt «ix 
da%*, and it lis-* a prvililcc* 
tion for the connectne 
tis'ucs of (ho iio^c (he 
lips, nn<l the gums Infec- 
tion of (lie conjumtnal 
gac is apparcntlj coiiiinon 
the organisms being found 
m the secretions 7 he soli- 
t ary glands arc not tnfected 

Transmission — Tbisi* 
effected b} the bite of an 
infected rat or other emaU 
animal The tissues around r,gir,.6l nclran^nu'sma ejcle m rat bite le'ei 
the mouth are particularly Ticiou'ly it usually damages its gums 

nch in spinlla, and when « contaminates the wound Another 

so that they bleed, this mf«tcd infected by the conjunctival 

tuggestion IS that the mouth of ttc we 
secretions that come down the nasal <iuce 

e ( ,,.«n —Wild rats constitute the mam resefvo^ , 
Animal reservoirs of ‘"fectien shown to be infected In 

3 Dcr cent of »ild rata m Japan to'a w*" 
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0^y™‘'y l>«n fomd After the rat, the 
cat IS the most common agent of infection and instances have been renorted 

Guntr 1942 ) S '’“ff sqnSeMDas 

missiSe'bv Z r.? >'■' ‘''™ As mfect.oj is appLSy nSi tran^ 

misHhle by the oral route it is nncertam how it ,s transmitted from rat 


PATHOLOGY 

:ii"";Sd£3s3iK"'TF~^^ 

the centre of the hverlohules, ha,e been dLTr, bed parenchyma cells in 

Thet^LTshtlorrg^ta "¥nmrthr‘“" 

and loss of hair Young guSea niirs ,is,.Tinf’ ? conjunctivitis 

and other eye comphcatLI and difuXn U rS.nX'' 

to progress ’■intreated'^&thts?s*nnt*w'^®«!'^™‘*^ disease is allowed 

ment is instituted early With the 

the eucocyte count which «ubsides ® 

a relative increase in eosinophils Ind^Hct^s^TlySiS " 

casts appear albumin is common and, more rarely, granular 

Our «*P™nlrin“Slc'“trcontraXt?'this‘° n 
mann-negative volunteers and inte?t,S thtm °“P‘“ Wasser- 

MsZ'e ‘k' “feStS ''“h Spirfifam 

S' , other reports indicate that th» »• n >'“™= 

positive even when the Wassermann reici « frequently 

recently confirmed this observaton '‘‘™ negative, the writer has 

, symptomatology 

awaLenedCv' Sore'f^„Tn5y !he“' 

he founri^ a sudden pain in his foot Patient says that he was 

The "" u was obv.ous'iy a Ste 

ha“^becn'r“’t“n “ ‘Se''STs’’'and“*' ‘V “Yerage is about two 

clicrgic lyp?* wX“!l Pe°Sm there?, Bometimes 

lesion aS? flTl,? “'celling and cede?, “. .uP'pI response of the 

, ” *'"» I'M not healed, thm Si ‘’'p “‘e of the original 

ho an increase in the amount 
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w ’■“''T "> the proximal lymph nodes 

nhlch were po«ibly swollen preMoualy but had meanwhile aubuded 

At the same lime a rash may appear on different parts of the body, 
mainly on the limbs and the trunk, but sometimes on the face, and rarely on 
the mucous membranes The rash takes the form of large reddish-purole 
patches, as much a« an inch to two inches in diameter, they are sometimes 
raised very slightly abo\ e the surface, but they would usually be described as 
macules Sometimes purplish papules aUo appear The rash subsides with 
the temperature and occasionally, but not U8uall>, reappears during the 
relapses 

The rash is by no means common, it occur* in less than 2 per cent of 
our Calcutta cases 


The fever rises sharply to 103* or 104‘*F and may remain as a high 
remittent temperature for three or four days , it then falls to normal within a 
few hours, where it remains for a 
variable period but not usually 
more than a week (see figure 
62) The second rise of tem- 
perature 1 $ usually as high as 
the first but the duration is 
shorter, if no specific treatment 
18 given, the<e relapses may 
occur at intervals of from 6 to 
10 days for many months, but, 
as a rule, the febrile paroxysms 
become Ie*3 and less in height 
and duration, and eventually the 
infection disappears spontane- 
ously 

The rhythm of the paroxytms may be disturbed by sepsis, and the 
temperature may show a moderately high, irregular curve in which the 
paroxysms are scarcely distinguishable (see figure 63) 



Figure 62 ' Rat-bite ’ fever after a bite by a 
squirrel (Das Gupta 1942) 

4 classical temperature chart of rat-bite fever 
showing regular periodicity and response to 
arephenamine 


DIAGNOSIS 


A clinical diagnosis can often be made on the history alone, definite 
or circumstantial evidence of a rat bite which healed in a few days, an 




interval of about a fortnight, and 
a sudden attack of fever with a 
iocai r€act 2 on, even beSore the jc- 
lapsing nature of the fever with its 
characteristic penodicity (longer 
than malaria and shorter than re- 
lapsing fever) becomes apparent, 
are sufficient to establish a 
diagnosis with a considerable 
degree of certainty 




Furore 63 Temperature chart and 
leucocyte count m rat-bite fever 


There are three practical laboraioty methods of cmlinnmg the 
diagnosis • (a) by direct exammation of serous e^date taken from the 

initml lesion; (6) by the mimobilitatira te*t "^th the patients scrum 
and (c) by animal inoculation with exudate or blood 

around thfEdeTthe btS°i?pr''S 
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of the area and subsequent washing with normal saline, and the exudate 
18 taken up with a capillary pipette and examined by dark-ground jllumma- 
tion At first the darting ^lo^ementB of the Bpinllum make it impossible to 
identify it, but, if the Bpecimen is sealed with paraffin or \aselmc, left tor 
a time, and examined later, the spinllura will easily be recognized by its 
characteristic shape, as well as by its tnovenventa, now slowed down 

Films made from the exudate stained by I eishman’s or Giemsfl's slams 
will often show me spirilla quite well, but Tribondeau's modification of 
Fontana’s stam givds the best results the technique of this method is des- 
cribed by Das Qupla (1938) as follows — 

(t) A thm film of the clear serous exudste is prepared from the lesion on a 
clean slide and allowed to dry id the air 

(jO The slide is then laid on a staining rack and flooded with Rugea solution, 
whiA has the following composition glacial acetic acid 1 cem solulion oi 
formaldehyde 2 cem and dwhlled water 100 tem The fixatwe is pouted on 
and twined off this is repeated two or three tiroes for about a minute 

(itt) The fixative is drained off the elide which is next covered with methyl 
alcohol and fiamed by applying a lighted match This completes fixation 

iiv) The alide is laid on the staimng rack and flooded with the following 
mordant tannic acid 5 grammes m distilled water lOO c-cm It w gently 
warmed until steam rues The best and least messy way of doing this is to 
wrap a little cottonwool round the end of a piece of wire soak it in alrohol 
light it and hold under the slide Mhen steam ri'es from the slide the flame 
is removed and the mordant allowed to act for thirty seconds longer without 
further heating 

(v) The slide is washed with distilled water and then covered with Fontana's 
silver solution To prepare this a 5 per cent aqueous solution of silver mtrat* 
19 taken in a glass cylinder which baa previously been thoroughly washed with 
distilled water With a capillary pipette a strong solution of ammonia « added 
drop by drop A sepu precipitate forms and then re-dissolves To the now 
clear solution more siber nitrate eofution u added very carefully and only otop 
by drop from a capillary pipette until a solution results which is just opalescent 
<and not more) on shaking Not a drop more of the silver solution should be 
added than is necessary to produce slight opalescence The slide is covered with 
the solution and warmed gently until steam nsea then the flame is removed 
and the warm solution is allowed to act for a further thirty seconds 

(ti) The film is washed m d stilled water and allowed to dry m the air 
It should never be blotted 

The film is then examined with an oil immersion lens The spirilla are 
stained an intense brown black or black against a •'faint yellow background 

The spirilla are usually scanty and a detecKUned search for them has 
to be made they were found m 64 per cent of our Calcutta cases believed 
on clinical grounds to be cases of rat bite fever 


(6) Immobilization of spitiUa with patient s serum — Blood is taken 
from an infected mouses tad and mixed with a l-iij-5 dilution of the 
patient’s serum m normal saline A coverehp is applied and the specimen 
sealed with vaseline Examined after an hour, the spirilla will be immobile 
if the patient is suffering from rat bite fever, but still very active m the 
control (w,th normal serum) , a control must always be put up A positive 
result definitely indicates rat-bite fever, a negative result does not exclude 
this diagnosis 


inoculation — most suitable animals are — (i) White 
inflpi animala are very subject to ‘natural’ 

infection, so that clean stock has to be used and the mice examined 

de^e^nment^nf tlfp !nf Fo«n^ gmnea-pigs in these the 

nSmaE fh fi ® Perhaps less certain (wi) Other 

animals these include adult guinea pigs rabbits and monkeys 
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The inoculation i« made either from the serous exudate from the lesiona 
a drop of which is gi\ en subcutaneously, or from the blood, 0 5 c cm being 
gnen intraperitoneally to a mouse, 1 ccra to a joung gumea-pig, and 
2 c era or more to any of the larger animah used 

The blood of the animals is examined from the sixth day onwards, by 
cutting off the tip of the mouse’s tail, or in the case of the guinea-pig by 
snipping its nail or punctunng a \em in its ear The blood is placed on 
a carefully cleaned thin slide, covered with a clean coverslip, ringed with 
^asellne, and left for half an hour, at the end of this it is examined 
vnth dark-ground illumination The motile spirilla will be identified easily 
Spirilla were identified in 70 per cent of our clinically typical Calcutta 
cases by blood inoculation mto white mice 

Therapeutic test — One adequate dose of ar«phenamine will always 
interrupt, at anj rate temporarily the periodicity of the fever 

Differential diagnosis — The conditions likely to be confused with 
rat-bite fever are — 

(i) Septic fe\cr from the bite this will usually follow the bite almost 
immediately 

(ii) Filarial lymphangitis and fe%er microfilansB will usually be 
found in the blood taken at night 

(ut) Relapsing fe^ er the ‘ disease period ’ is usually much longer, and 
spirochsetes will be found m the blood 

(iv) Malaria the periodicity is much shorter malaria parasites will be 
found in the blood, ana the fever will respond to anti malarial drugs 
Hat-bite fe\er may simulate other short febrile djsea*es such as 
dengue, sand fij fever, and influenza but the diagnosis will be cleared up 
when the characteristic periodicity of the fever becomes apparent 


TREATMENT 


The prophylactic treatment of a rat bite consists m applying pure 
phenol to the i\ound with a match stick swab, washing this out with sterile 
^afer, putting powdered sufphanilaroide into the wound, and applying a 
dressing 

Specific treatment is provided by any of the ar^phenamine group of 
drugs, gi^en according to the weight of the patient (see p 232) Usually 
two injections will effect » complete cure but it may be advisable to give 
a third 




Sulphapyridme gnen in the usual 
do«es appears to control the feier tem- 
porarily IQ some ca'es, but it does not 
effect a cure In the ca'e ol which the 
temperature chart is shown in figure 64 
«pinlla were found in the blood until 
no\ar»cnobiUon was given 


figure 6i Sulphapyndine appeared PROGNOSIS 

If adeqmle treatment .» ptea 
fever rebp«ed complete reco\er> may be expected 

bj the time the local lesion settles down, and d®^ 
experience has been negligible In Japan however, a death rate of 10 pc 
cent has been reported 
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I'EPTOSPIROSIS 

pathological features and ™W1. ™ ‘ have many common clinical and 

Lp(ospia,of £e the besrkn^^^ 6“™ 

another is the seven-day fever of Jam^ h, t''tn ” infective jaundice, 

fcraS Byndfomk'l&l's?;?^^^^ 

KicSj’ a?“,^ri]''as pttidly 
species IS Leptospira hf/Iepa wS 

^1““^ Pf^“ »' the wtld an“fs a «? ?! 

causing ,n th??aU« ‘diseSer of ‘ th’e''™^^ 
discusaion aiseasea of the group under 

Figure 65 

DeSmt^edf d«al? dAUNDIcf' 

Zem ''‘^'‘'ii'issti by fever, jauiTdlcrim,™ ®“'<*i' 

genua Leptospira, which is a rrtmmA ~y ® epirochaital organism of the 

““'H?' S-ir/oU’’""'- ?" s“kira?d‘Su1ou^ 

the disease was a cUnical otko^?OD At 

than one cau«al ortrum “t^topatbological svndrnm t *® stage of its history, 

4ri"d *^'"'“"''1 

portion to the amount number, probahlff^ number and in other 

the 1914-18 uar the that ?8 paid^fn^l?,'’® in pro- 

the Western front*^ So^ f common amoni during 

concerned, a small *^1 India and her troops serving on 

time by different have been ^C’ghbours are 

(Barker, 1926) several placea /®?°^tcd from time to 

Wen Fr’ont,t^PrS°"’l‘^"^‘=“^^ the Andamans 

sporadic form Fo?«Li° "^°®t of these places ^ 

SO or more ca^es ha?n^^ ’ Calcutta within t>,«i “'®®«se occurs in a 
break occurrS m ".®Portcd In the ^^ars some 

but now that its prcsonoo'^l'^'^^J®®® than a hundreA^™^”^' ^ °^t- 

bB'B been diagcoscd ca?h'ycS '“"''““Bl HarrnuXr T!s"i 
Epidemic statut n.» 

» “‘ P'«"1‘ BM Of '0-3”p?™‘p;bl.c''heS.’”" “'">'1100. the disease 

"1 ‘uponance in any tropical 
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»t tte Andaman Island., but there are 
at preint ^ ^ widespread than it appears to be 


In temperate countries its occupaoona! character stands out so clearly 
ttiat It comes withm the purview of workmen g compensation acts It 
wcurs in those who come in contact with water or slime contaminated with 
the urine of infected rats Sewer and canal workers, miners fish-handlers 
and butchers, ajp-icultural labourers sugar-cane cutters, bargemen and 
soldiers fighting m trenches are liable to suffer from it 


In the Andamans, the di'cases is found chiefly amongst agricultural 
labourers many of whom are adult males who ha\e to work standing in 
water during part of the year However, in Calcutta Das Gupta who 
has confirmed the diagnosis in 40 to 50 cases during the last few years, 
found no association with any particular occupation Moist 'oil, moderate 
temperattire, insanitary conditions, and rat infestation favour incidence 
In cities, sporadic cases may occur amongst the general population The 
larger outbreaks are general!} confined to swampy areas to mines and 
to canal and coastal regions, but even in the large-t outbreak the number 
of cases JS never more than a few hundred 


Seasonal incidence — In cooler countries it is a summer and autumn 
JU/ection, but in the tropics the disease occurs most frequently during or 
after the rams, and with the on'et of dry cold weather it tends to disappear 

Race sex and age incidence — It occurs m people of all races, and 
in both sexes, but few cases have been reported amongst children The 
majority of the occupational groups have consisted of men only, but, m 
the case of the fi«h-handlers they were mostly women 


ATIOLOCY 

The causal organism — Leptospira tcterohfrmorrfiagKr is a spiral 
organism, 6 to 9/x long and 025/i thick It has a large number of closely 
wound spirals, which give it a rope like appearance, the ends are usually 
hooked It IS actively motile, and is best examined with dark-ground 
illumination It grows well on serum media, such as Noguchi s, Fletcher s, 
or Vervoort's medium, but takes a week to grow 

Serological strains —There are a large number of serological strains 
of leptospira known Of these at lea't three slrnins have been recovered 
from the ca«cs occurring in India Whilst there is a tendenej towards a 
geographical grouping of the^ strains m the same outbreak more than one 
strain may be isolated The camcola strain is common m the United Mate' 

Rc!i!t>n« — lepfrap.™ is a comparstiicly hardy 

oreanism and remams al.se m met earth, yte or food fa abort three 
to seven days Heal and antiseptics readily de^oy these 
are killed m half an hoar at 55-C They are aho a erj 
and are rapidly killed by hydrochlonc or eulphurm acid n J" 

20 000 Mcroiry pcrchler.de solution m a dihilmn of I m 2 000 kills (hem 
m ten minutes 

T.. . t. 1 - •▼mu— It 13 a blood infection during 

.he S“of‘;h?'d^eaV«d'% 

LTeVrTeUoVp"p‘ieT» blLl, and the kidney become. 
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The trjiumiu.oii lycle in IVtiU dieeese 


man Mice also may act 
as a source of mteclion 
tp to 40 per cent, or even 
more, of wild rats have 
been found infected m na- 
Jure in the countries where 
the disease is common In 
™'l^‘“.h“»'a'er Knowles 
and Das Gupta found the 
infection rate in rats to be 
very low, less than 1 per 
cent but later Das Gujta 
found a higher incidence in 
the dock area, 

Mgi,;". ®™hay, Lahiri “ 'i,, 

the unnrmTem?t?Jnff^ “ the kidDcy. «d from Later the 

rats life The^infeehnn^ “ considereWe wnod o^anisms are excreted 

through a bite be throughout the 

w/ected rats bite T “ the m^rhs of ,& t? «t directly 

that m Most casp» f«+ ones infectioa will be tnin •ofected rats and, if these 

■»- ,i.h 'L-n 

o! mfation m these'*amma!’a‘“ “ '™cemed in the transmission 

r^ovr^^ -“‘cr and food 

‘heSc'S trf “ '"-tett F -ir- - -?hhi^ 

can probably '““K »to'wly^.L”yf™™““ h-ml'lmns, eg in 

-n^gets ?&*ca„yfie.i™™| ™ 

-me for one or two 

onwards to as late * unne from' ^"*^®tnan3 

charged jn the u?ine iyjjl da/ 

™.hod of the sprSd-o^^' *■"* "aiCofrn X^tlS 

contaminated 

Pa'saBs IhrSh the rafd'?'““‘°‘' »' mfeSon >>- ‘h>‘ 

Sh the rat determine, the patb^genit^te^^^^^^^^ ' 


that 

The 
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balance of evidence IS howe\er infa\ourofthe 
part in the tran«mi«'iion of the disea«e to man 


rat 3 pla> mg some essential 


Route of entry —The organisms enter either by the mouth or through 
the ikin The latter is considered to be the more frequent route of enti^ 
Organisms gcnerallj enter through abrasions m the skin though they are 
capable of penetrating c\en the unbroken skin and mucous membrane 
iroJonged contact rrith infected water and soil facilitates entry Bathing 
and accidental immersion in infected water have frequently gnen nse to 
the di«ca«c nnd in Holland it is the commonest mode of infection 


Immunity — From the sporadic nature of the incidence of the disease 
c^en in the presence of a heav} source of infection it would appear that 
man enjojs «ome natural immunitj against lepto'pira infection After 
recover} from on attack of the di«casc a high degree of immunity develops 
This acquired iramunitj is mainly due to the presence of specific anti 
bodies Convalescent serum has therefore been used in treatment (vide 
in/ra), as well os the serum of immunised horses which in some countries 
has been u®ed extensively Active immunitj can be produced in man by 
means of a specific vaccine Das Gupta (1942) found that after inocula 
tion antibodies protective to guinea pigs appeared in the blood but dis 
appeared within a vear 

PATHOLOGY 


After an initial lepto'pincmia toxins produced bj the leptospirie dam 
age successively the parenchyma cells of the liver and the tubular epithelium 
of the kidne} , the lepto«pirse then invade the damaged cells Other organs 
and tissues e«pcciallj the spleen and bone marrow are also affected The 
widespread heemorrhages are secondary to liver damage 


Morbid anatomy— Tlie liver is enlarged and usually yellow there 
IS degeneration of the parenchyma cell® which will vary from degeneration 
of isolated cells to similar changes in localised areas and to complete dis 
organisation of the whole liver structure similar to but usually not so 
extensive as the changes that occur m yellow fever Where isolated 
parenchyma cells are affected the} die but are replaced so that unless the 
damage is very extensive complete recovery is possible 

In the kidneys, there is inva'ion of the inter tubular tissues where 
small hemorrhages occur and degenerative changes occur in the tubular 
epithelium regeneration follows in the latter ca«e but the interstitial 
clianges will sometimes tl oogh rarely lead to a chronic rephritis 


The spleen is sliglitl} enlarged but is soft and diffluent so that atten 
fion IS not usuaffy drawn to AVanp js .byps-jplssj^ of tMe 

lymphatic ti«sue 


Similarly there is hyperplasia of the I™ph node, m olh»f f 

the body particularly of the abdominal glands The bone marrow shons 

leucoblastic hyperpla-ia nith erythroblastic “ 

petechial hsemorrhages m the mucous membrane of the stomach and int^ 
UnS or himorrhages into the®e organs 

and sometimes haemorrhages occur in the menmsei, and leptospirie are 
found in the cerebrospinal fluid 

Blood pierore-Therc lsn^al^ntaoeyte 

.°ni the indirect van den Bergh reaction 
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J^-eptospirosis 


■t IS b-feranXyreacreTS 

of blood' ocSimaUy“TiLtmr^v°?Mrb “Won tacea 

There is sometimes a decrease in thp macroscopic proportions 

period of anuria, there will often be a excretion, and later, after a 
jaundiced cases, bile uill appea? ^ t«>nporary increase Later, m the 


^»Mt"IOMATOLOGY 

oudenceif,s'clL?!harihemfata^ "orologioal 

the clinical cases sho» no jaundice andSr^ .'"b-e ‘"“al About half of 
hut in ,.s seiencst ,o™ tlie d.se'4“lX2,'X''L"‘“ 

hepatic, and^th e'’ren°al“ may S W Seariy 1 '“ ''■’‘“Pttatmio, the 

age becomes evident from the fourth or clinically Liver dam- 
sel crest cases about the tenth day ‘he renal only m the 

iThl7lBl9|io|ii|n|niu|,a|ia|r;n;T 


: r'Y connnuine as 
fl fever for 

inn iTvY^® “I'* ‘hen fall. 

'he '’hole at- 
tuiclt laslme about 10 
^ ‘'““'e relapse 
d«s' O' four 

of freedom from 

In 'ever ”°‘i “"“nimon 
ca.« S. <”=' '““Pheated 
mart 1“ tnny last 

“ cur r'’’’ ‘0 

lapses “ re- 


94 




|-UES,be”?£!:>.'» chart, 


-44iJ»li5ln 

1j4!4m|h 




iir-unessand imechnn 01 

m the muscleq pains 

severe prostration IjaS® -vomiting, and 
fourth day or later blt^f 
constant synintom ^*^ n "o means a 
than half th^ occurring in le's 

« thickly The tongue 

obstinate^conatimf there is usually 

diarrhaa 13 roDoffprf°"'r "^^h 

wg from th? Epistaxis and bleed- 
hafraorrhages common, and 

may occur r-».S? ®ther mucous surfaces 
petechial ra«h mnvf ?°t constant, a 

the fifth day iSy„ Ppear from the third to 

the fifth to the twp1fih°^ ^ 

oases the rash is m very severe 


DIAGNOSIS 


251 


Anuria is net uncommon, and, e\en when «omc urine is being excreted, 
there is evidence of nitrogen retention 

The hair tends to fall out, and in milder forms of this infection, this 
IS sometimes the first observation of the patient 

The Jiver is usuallj palpable and the spleen occasionally so, the former 
IS nearl} alwa>s tender 

Complications — The most important complications are bronchitis and 
broncho-pncumonia, this is particularly true in cold countries 

Intis and irido»cyclitis have been described m some countries 
Relapses — In about 30 per cent of febrile ca«!C«, there is a relap«e of 
the fever at the end of the third or early m the fourth, vieek This 
recurrence of fever is not accompanied bj any reappearance of the 
Iepto«pinD in the blood, and is therefore not a true relap«e comparable 
with that nhich occurs m certain other spirochetal diseases In this 
*ccond bout, the fever does not u<ual!j rise much above 100*F , the 
temperature is usually irregular for a few days and then falls again to 
normal 


DIAGNOSIS 

The diagnosis of Ueil s di«ca‘>c, vith any degree of certainty, on clinical 
grounds alone, is not ea«>, especiallv m ca«es ® 

jaundice Demonstration of the causal organism m the 
the surest method of confirming the diagnosis but strong pre umptive 
evndence may be obtained from the agglutination test 

scanty and therefore ver> difficult to find b> this means 

C»l.=r,I fairly -“V* nJSrtrS J Tc om 

medium is the be<t to ti>o, into 10 cem ot Venoorts medium i r rm 

ol blood IS luoculoted and the S to 80 per rent ot 

either at room temperature or at 28 to 30 u la ou ro oo p 
ca.es eaammed u.thiu the first rrcek. positi.e re-ults 
Animal inoculation is Pe'^aps the Jt «heb>e 
Three to fire cubic eentimetres of b ^jn^es and their peritoneal 
mlo joung guinea-pigs Sd^lfamination from the seventh 

fluid examined for lepto“pira; by dara p , examination is done and 
das onnards If the animal dira • "“aditi's method and 

sections of the liver and kidney are .tainen oy 

examined for Icptospirai lenlo-oira! they appear in the 

The urine of ^ the illnSs, and may continue to be 

urine from about '“•'U^ted mminations are hoivever necessary 

excreted for too months thev are passed intermittently, and 

to detect the organisms in “/examination should be done by 

usually only a few are Paa-™* JJS: or l^Bomea pig moculation For 
?h\* '^t "fbcilT useZ obtained by centrifugaliration of 

4 . «f VVpiIs di«ea'e have also 

Serological methods ^eak formalmised culture of 

been developed The patient’s serum and 
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Sr day onihest Md'“S‘ pre^" fir vlSlf f? ^he 

resu ta m dilutions as high Positive 

the titre n^es to 1 m 1,000000 but common, and occasionally 

sidered specific by somrwoiWre ^ “ ^“0 « con- 

intection, and, as in the Widalleat^mS «»”' pa»t 

s?'Si?edtdT;is “ -IFr jir in 

cated by the motile bacilli ndhen^ toTh“ eltospS'’°"‘‘''' “‘'‘- 

In severe cases ““NOSK 

kTLTti' S'™ maSau!!vS"^“‘ 

jaundicl’is nm '“"'““‘'“n will clinch thl dTamo'' ”^?"’® ‘>'0 

few mil “'“"‘'al jaundice mil ba^Ti, >" '"•'■ol' 

teStwli mSsluTa e'ib Pr‘™tS"Sirth‘e“ lattel.^P''’ ‘g’* ‘''' 

£«to^vens 

conditions, as wtSasS"' ‘'“'openia which Is th 

distinguish’ them'" " duration of the f.v'eri'’'hS'ld help to 

Successful control and ^’'^Vention 

U^T' «• 

WraedesM '““’“"d disinfection of their 


(o) The d oisintection of their 

shouffb'e"pro?ected by r'S '’'po*? f"''® of infection. 


Poi'on ratsP and red"^ Jat-proofing “ 

(M The dt , '"■ "" ““dc to trap or 

soiUhoSl’d' b"e' SliH' 

»™s;te6V.b°'e7™f' ■" dX“r/inr~^ 

soil For the disinfection n cyanamid? S? agricultural 

ehould be used per acre ^®tcr m paddy fielda^^i^^f^ °”® ®"® of 

generally thrive £ alkal.n/i'’ of denth' «? ^ x°f fertilizer 

the organisms '^Vhere\epV°* ti ^®*^'fymg the sn Leptospiiw 

M n ‘*«»nige^ni, ° to destroy 

work ml of persons rrJ. ^ effected 

Pccient infection' o«umS'"{fd wth IcptoLS*™id° —People 

■f ‘-a :gy ro'nfir ttc'3 

clean soap and wato %“.? '’'“"'d ttoroughly wafAT"'"!’ 

er ons mth achlorhvdnn^^ hands with 

‘^‘■oyana should be particularly 
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careful Cuts and abrasions recened by Tiorkers should be promptly du- 


In jwpulation proups under special ri«L vaccination «hou!d be con- 
sidered, but, as there arc a number ol serological strains of leptospira the 
local strains should be u«ed in the preparation of the \accme in order to 
obtam the bc<»t rc'ults, this vaccine should consist of 50 to 75 millions of 
(lead lento-pine per cem, and the two inoculation^ «hould be given at an 
interval of a week According to Tnada this vaccine has helped con«ider- 
nbl} to reduce the incidence of the di«ea«e m Japan The protection i»! 
however appnrcntlj short-lived, and rc-vaccination should be earned out 
at regular intervals of certainly not Je«s than a yea- 


id) The diagnosis and treatment of cates and disinfection of their 
Mnnc — Ca«c3 should be d>apno«cd early and admitted into hospital, if 
possible Their urine should be disinfected Convalescents should be 
•letaincd until their urine is free from lepto«pira» 


Convalc«cents may be re employed as labourers about two months 
after recovery It is advantageous to employ them as they will be immune 
to infection 


TREATMENT 

Tiic only specific treatment that has been effective is specific anti- 
serum, either hor«c scrum, which has now been prepared on a commercial 
scale, or convale'cont «cmm An initial injection of 60 ccro of horse 
serum m a pint of «aline should be given intravenously, with the usual 
precautions ogain<t anaphylactic shock, Urn should be repeated next day, 
and each day, as long as it is indicated by the patient’s condition A 
polyvalent serum, or better still one pr pared from all local strains should 
DC used Of convalescent serum about 30 ccni js usually given and this 
19 al 0 repeated, if neco««ary 

Arsphenaroine has no specific action in this infection 
A pint of 5 per cent cluco«c in pyrogen free water and 5 units of 
insulin should be given, as Tong a« there is evidence of tox®mia In less 
severe ca«cs, i«otonic rectal «aline with 4 grams of calcium chloride to the 
pint IS useful 

Otlierwisc, the treatment is symptomatic and must be indicated by 
the complications that arise Tlie patient should be confined strictly to 
bed until some days after the temperature has fallen to normal and he 
should be kept on a fluid diet, gluco'C, albumen water and hroe whey at 
first, then milk and the diet should be increased very slowly during con 
vaJesfenre {See note on p 308 regarding high protein diet ) 


pROca^osis 

The mortality from the disease is very variable and ranges from 2 to 
50 per cent Death seldom occurs m the an icteric cases but in the 
writer’s experience the death rate even imder hospital conditions m cases 
with well-developed jaundice is as high as 50 per cent 

Ago IS an importaiit factor in mild ‘he '‘'“‘he 

only amongst persons m er 50 years of age The foIJowing is the percentage 
case mortality'^ recorded m different countries in Japan 32 to g per cent, 
in Malaya 30 per cent m India 18 to 40 per cent in See*'™'! 
in Germany 13 per cent in London 4 to 6 per cent in Bf'f ‘X ia jo'ed 
rent and m Italy 2 per cent Th^effgnrea are based on »'■" “"f /‘ff ° “ 
cases and the higher figures probably eieliide the mild an icteric cases 
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pathogenicity, at least, up to^the pr^ent^^IittL rn?rJw^ ^ I'*?' 
ular strains and deerees^of n«fhA.^.f.„ * correlation between partic- 
obviously low pathogenicity of^ aSw« demonstrated The 

at pre-'ent seems to warrant special ^ difference which 

time, intermediate strains may brSicountered Ind ?t”' nevertheless in 
to consider L hebdomadts as simniv be necessarj 

m such circumstances, sei en-dav fewp \ ^terohsmonhagia, 

mi d form of Weil’s d'sea?e.Thicrfmm a ^ ^ 

well be ’ ‘•n ^ clinical standpoint it might 

and Sraa™ mU '>''>« levers of Java 

tricts of Japan ®mamly afTectm^filSdwSS “ 'artam rural dis- 

ETIOLOGY 

i\ nm iir"'”®*' “ a febrile disMs^vR'^ 

It prodnces jaundice m only about 17 'f '““eliines fatal, but 

, ^^J^^of^iimorrhagiix which is aimiv » animals infected, cf 

jaundice in 100 per" eenr of anlL,, ‘ '“‘“I and caSser se’veVe 

Transmission Tho 

S°Sufr°'" ‘hHeptem™''”",’" "buet-eared field- 

Safby °' “'"e “ice m “'"‘“S ‘be kidney 

y the ame routes as m L mfection is transmitted to 

*<^*«’CAa’morrAopicr infection 

The onset of this d„ ^^^^^WATOLogy 

=,i?K-"i4°*=^s.arig,x'ia 

m fact the dispnso^"® sometimes nmc ®“d occasionally a 

Otherwi e it is hbp probably still it course, and 

Tie diagnosii is made in thp Prognosis is uniformly good 

tie SW pul“ S°‘t“h°'l''‘"‘“'‘“u°be'Jren th 

Eeien-day feser u SuaUv'T““ ” ‘be“at£“ Sf“'E "fenBue are 
■nairUy m poIym„.ph„„„c4 ’■>"»«> Per c rU^," aVd t\e mcreS^ ‘is 

be adopted are'ba«Jd’'o”th°'¥“''- and the o 

common-sense application of' ^"’^dge of the'S^' neaiures that can 
“ this knoirledge reservoir of infection and 
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Definition — Th TYPHUS FEVERS 

varying jevmty caused ?,y“m.CTror4!itl “I'scasea of 

transmitted to man mainly if „ot eSmeh bi°'tl *'clcff«o, and 

Introduction — In \ip« nV 4k / agency of jusccta 

tccognized clinically as typhus diseases hitherto 

Bo”i‘’l‘'‘ ‘'5 ^tketlsial in origm! 

L™ 5 '"turnon S the rickettaim hlte 

unde?' It,” present state of knmieto tSphus fevers it eeems 

that al e ^'ucral name typhus with the full ” rickettsial diseases 
3ifv in ' ■’'“‘’““y "Ot V XsLt fS “PPecotPlion of the loot 
inodily this nomenclature Rome “’®ttiot, future date we mav have to 

iSsS=afp.>1Sk~.M 

xnere are many forms nf nT or sporadic forms 

disSSL^SfhSp iT countries, but, as it 

Histoncjl. — Typhus f-vor -w. . 

century ago loth by Still^ rTSl ^ “Wabed fr« . i 
earlier histoneal references G«^rd f?sar?^®u'^ * 

” ‘o epidemics that there are many 

’^ere almost certainly typh a It 
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BDrPiH frnm ir>«n iX ^ ^ mectious aisea*e but the mamsef la which it 

Nwolle' wid Con«Pd nbnT*5 century, when 

xr^fA-kf-^'n the infection to apea by the azencv of 

to^eiiinil^r^^ Kxr (190GJ had transmitted Rocky Mountain epotted ^ver 

S“d 'Voider (1911) sported Se 
fiwi^ ‘*^“* ,*"* kaotcn as Rickettsia m the gut of infected 

with the nckettsi* were placed on a aati^actory basis 
(Jolbach 1919 1923 1925) In 1916 da Rocha Lima published the first 
adequate description of the rickettsix and ga%e the name Utekeltiux vromatekt 
to the causal organism of epidnnie typhus Rolbach (1919) recognized 
organisms of the Mmc group which he eatlM Dermocentrozenus ncliettst as the 
cause ol Kock> Mountain spotted fe\er Japanese nver feaer, or tsutsugamuahi 
wease which had Jong been recognized clinicalfy and known to be transmitted 
by mites was shown to he caused by a nckettaia which Sellards (1923) described 
and called R onenlaha, the mild apondic form of typhus that Bnll (1898) 
dwenbed in New ^ork the slichti} more severe but still mild sporadic form 
that wcun-ed m Mezieo and ‘Joufh East United States Ofaxey 1926 > and 
trench fever' that oeeurred on both sides of the western front in the last war, 
were also shown to be nckettsial in origin m 1925, the endemic typhus fevers 
of Mala) a were linked up with this group of diseases by Fletcher and Lesslar, 
and (he position was clarified b) Lewtbwaite and iua eollaboratora (Lewthwaite 
and Saioor, 1910) In 1937 Bimet and Freeman ehowed that Australian Q’ 
feier (Derrick 1937) was cao<ed by a nckettaia 

B 1 son (1909) reported (he isolation from the stools of typhus patients of 
rroteus-iike organisms that were agglutinated by the patients sera and later 
iteil and Felix (1916) separated the special atrain of proteus that gave a very 
high agglutination litre with the serum of patients sufenog from epidemic typhus 
thereby introducing the test now usually Ireown as the B eil Felix or the Wilson* 
B eil Felix test which appears to be positive m roost of the typhus fevers and ts 
a further means of identifiuig them 

In 1917 Megaw drew attention to the exiVeoce of eoderaic tvphus in India 
and sugge<t<d the tick as a transmitter 

Thus during the last thirty years a number of di®ea»ei which occur in 
many different parts of the world June little m common epideroioJogiMUy and 
are elinieatly often verv di^imilar hate been Unkea up and shown to be caiwd 
by some species of the genus RtektUtta It has only ,been poBible here to 
outline the atoiy and to mention a aery few of the workers roveUed some of 
whom including both Ricketts and von Prowsiefc lost their lives during their 
investigations as the result of liboretory infections 
Classification — Since Megaw euggcsled hi» classification according to 
the lector, a considerable advance has been niade in our knowledge of the 
antigenic relations of the various ncketlsiaj that man On an 

immunological b3«js there are four mam groups of Whus fe^r w 
clasMcal typhus (with which endemic typhus is dwely related) , (b) Rocky 
^lountam spotted fever, (c) Isutsugamushi, and (d) trench fever 

The cla«sification that has been adopted here is modelled on Meg&ws 
original classification, which has been mwified to take into account recent 
work on the antigenic relationships of the nckettsi©, *od to iMicate the 
nature of the primary rickettsial transmission cycle The three main 
divisions in the classification indicate the prtmary transmission cycles, for 
example, epidemic, that is from man to nnn enarthropodic 
introduced prov ision-illj by the writer) that is from arthropod to arthro 
pod and inzootic, that is (m this instance) from rodent to rodent Tins 
pro\i«ional classification is «hown in table p, which al'^o gi e 
outstanding clinical and other features of these di'ea'es 

There are still certain typhus fevers which !ia\e not found their places 
m either of these classifications notably the typhus fevers of Kenya and 

KhAfneaS^^ 

group, and the newly described ‘Q’ feven Australia and America 
Further reference is made to these below 
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THE RICKETTSIvE 

and S fiLa'bIe%?ru“£ not“dSK the bactena 

probably m their evolution Manv *" biological reactions and al«u 

fp'ielL3^er„l“X£,“ 

ry scale and have become ohlioniAi^ even further down the evolution 


TL. . . »0dividual cells 

-0 the. 

'“lariylJer'Lrtl^eon*^^^^^ also I.ve extra cel 

M Pathogenic nckw, u ’^“' fever 

tt-e are sub *vTded‘‘.ntTt,f„'‘^2 “«uler parasites 
(a) tte mtracytoplasmic ea R 

“f epidemic typhus Md lsS,'‘“'*'V‘‘"‘‘ ^ onentahs 
‘he .ntrauuclear e, ' -Pee‘-e'y 
nckettst) of Rocky Moun7^ i^^^macentroxinus 
ceU tbe«e arc 


the la^t rrnnr, *"* and RjcUh^***”** for the ^ s^Per family R ck 

efoup were created ‘^^"“sace® for the obh^f^ potentially 

oowgatory mtra-ceUuIar tpecies of 


Table IV FDVEHS OP THE TYPHUS GROUP 


2G0a 
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CLASSICAL EPIDEMIC OR LOUSE BORNE TYPHUS 
Definition —Classical tjphus is a -severe febnle epidemic disease with 
hv^ft 15 days amending m rapid b«is accompanied 

by a that appears from the third to the fifth day and caused bi 
liicKettsia prowazekt which is earned from man to man by lice 


EPIDEMIOLOGY 

Geographical distnbntion —This disease has or rather has had a 
world wide distribution It is certamly not ‘tropical ’ though it might be 
considered exotigue it is actually much less common in tropical than in 
temperate countnw 


Recent epidemics hai e occurred in Russia Poland tl e Balkans Ireland 
and Spam m Europe in North Africa m Asia Minor Transcaspia Siberia 
and China and in Colombia Ecuador Peru and Clule 


Epidemic features — is e'cenlially an epidemic disease and its 
incidence is clearlj explainable on the basis of its mode of transmission 
It occurs in the le«s civilized countries m Europe where the sense of personal 
cleanlmess of the indivndual is not highly de\eloped or where through 
circumstances bis normal habits are interfered with such as during wars 
persecutions and famines Its absence from many tropical countries can 
probably be explained by the small amount of clothing worn which reduces 
the harbourage of the transmittmg lou«e and m the case of India on the 
cleanlmess of the per«0Qal habits of the majority of the population 


In addition to the transmis«ion factor the lo^enne of the resistance 
of the population by hardships and privations is probably important In 
such circumstances the natural and the acquired immunity is lowered »o 
that the individual not only becomes infected %er5 easily but antibody 
formation is poor and the 'nrus is able to circulate unneutrahsed m the 
peripheral blood for a longer penod than under more favourable circum 
stances and therefore causes a heavier infection of the lice 


Deaths from tjphus m England and Wales which numbered about 
4000 annually in 1870 had fallen below 40 at the beginning of the 
century to disappear from the returns by 1920 The historj of the di'ea^e 
m other «anifanly advanced European countries has been similar 


Season rate and sex inadence —In its seasonal d.slnbulion tjphus 

IS more common in winter than m sunmer ftr the obvious rearon th^ 
people lend to sleep herded together in their huts and near more clothes 
in winter 


All races appear to be ra™e“r''l«9)'‘ 

to lake a milder form la the races habituated to it (Napier 1919) 

The sexes are equally susceptible the disea-e is u-ually milder m 
children 


.CTIOLOGV 

The v„us-The ’neS" 

”or leS'pCorpte with “S S-as™ 

Staining badlj with aniline their behaviour thev fall 

they show a tendency to bi .-Ja the^ do not grow on ordmarj 

between the filtrable viruses -md the bacteria ine^ ao 
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laboratory media but can be grown m tissue culture medium, or on the 
yolk sac of the de\ eloping chick embryo which is the method used in pre- 
paring vaccines They are held up by fine filters while they pass throuah 
coar«e ones as do small bacteria 

f * ® rickettpie are found in the cytoplasm of the endothelial cells 

of the blood \essel of their mammalian hosts, m the cells of the gut lining 
ZaI cellular position characterizes the pathogenic rickett«uB, 

and distinguishes them from the non pathogenic varieties that are also 
found in certain arthropods In the blood stream the nckettsia tends to 
adhere to the red cells and platelets 

the louse takes at len-it faices the cycle within 

of the louse is about 14 dnvc normal life span 

the infection however teSs to 

dried feces of liee ud to 60 d^v. .Ij ?i, P*® nekettsias survive m the 
source of infection of man anfk. .o/'" 

generotion of lice The extreme infection of the next 

fact that the dried feces of lice mavl^ M typhus depends on the 

room or laboratory Man »' ‘he sick- 

skin, by contamination of his mucou^mektor*'”"'® his 

“act It 1. doubtful , 

infection is not tran® 
muted bv the bite of the louse The 
cycle IS thus man— louse— man The 
u®.*,® essential link and «o 
probably 13 man for Pedicidws 
Aimanus feeds exclusively on human 
0 ^ and though the infection may 
transmitted to the next generation 
01 lice by contamination there is no 
hereditary transmission and, as the 
nfwtion IS fatal to the louse no 
"^ould sur^ne 

any length of time 

ttnn 3?® of dissemina- 

of inf nre by (a) migration 

w^a..uuauon witn the infciUed faxiea of T.nn by contact 

IvJii bco The fomcp fitn k ®nd (c) by air-borne infection 

spreading of the di< 5 M<jn^®v® recognized and 

topther, but the possibility of thp louse infected people are 
recently , it explains the high mcidimce «m "*5'^® overlooked until 
the many laboratory infections It was and nurses, and 

epidemic, 50 per cent of attending doctors that during an 

was tlie experience in Serbia after *be disease The same 

^'i® of typhus 30 per cent of the 

occurred, and some of the mo«t prominmf infections have 

of typhus (wde supra) Prominent workers m thU field have died 
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Immunity — The immunity produced by an attack is not complete 
third attacks hate been reported The comparatively 
mild form that the di«ea«c 'sometimes takes in communities where it la 
common can probablj be accoimted for by the prenous attacks that the«e 
people ha\e suffered especially durmg childhood tihen the attacks are 
often 'lery mild and might not be reci^ized as typhus 

Passive immunity can be conveyed by the injection of the sera of 
comalescents but as a practical means of protection this method is of 
little or no \alue 

Actue immunity can be produced by the inoculation of dead 
nckettsue (inde mjra) 

Cross i m munity betiv een classical typhus and the =o called Brill s disease 
has been shonn to be complete this is of course natural A considerable 
degree of cross immunity between classical and murine typhus (e g 
tabardillo of Mexico o t ) has been demonstrated though this is not com 
plete but against the other forms of typhus there is little or no cross 
immunity The imipunitv runs more or lc«s parallel with the Weil Felix 
reaction 


PATHOLOGY 

Morbid anatomy — There arc fev macroscopic changes The ^leen 
13 usually distinctly enlarged on section it i« dark red «oft and diffluent 
There is cloudy swelling of the liver and kidneys Waxy degeneration of 
the muscles has been noted There are petechial hamiorrhages m the 
serous and mucous membranes and in the pons and medulla and 
occasionally more exten«i\e haemorrhages into the hollo v viscera the «erous 
cavitic« and even into tlic ventncle« 


Microscopically tl e characteristic lesion is produced by endothelial 
proliferation m tlie arteriole a specific reaction to invasion by nckett«iffi 
which leads to thromboM ind eventually necrcxis there is a pen vascular 
infiltration fir«t of mononuclears and plasma cells and later of poly 
morphonuclears The tubercular nodules tl at are thus produced in the 
organs and tissues are sugge tivc of miliary tuberculo®!* The«e changes 
take place m tl c «km and cau«e the charactcnstic ra«h in the rnucou® 
and serous membranes and cause h3?morrhagra in the various organs and 
in the centra! nervous system the neuroglia cells taking part in the reaction 
and cause the mental symptoms 

There are no verv character! tic changes in tl e blood picture In 
severe cases especially when the patients first come under observation and 
are niffermg some dehydration tl ere will be h™® e^of 

a leucocytosis of 12000 to 15 000 per cram and an absence of eosinophils 

The urine shows the characteristics that are u ually a«ociated vvith 
high feve? and o?ten some albumin but there are seldom ca=ts or otter 
evidence of nephritis 


SYMPTOMATOLOGY 

The ,„c„b.n=n p.r.od .s from 10 {" 

of incubation penoda of 4 and 24 dajs 

After a day or too of P^“™*,^^5“r',sSdeii 1th the fcier 

appetite headache 40 hour« occasionally with a rigor 

rising to Its peak IW'F high® « « severe headache 

This 18 accompanied bv pains m th 
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oay of O s 


im 


m 


f ' bloated the 

S injected, the tongue has a dirtj brown centre and bright pink 

membranes generallj are a deep red, the breath is 
SeS' '•'here are fine tremors of the 

teitant S Ln ‘be face, and the speech is 

slmnW Vomiting 13 common and constipation is a 

aoathitJJTn/^''*™® develop early, the patient is drowsy and 

ttiiry^^rtylhS^^^^^^ “■» - “ 

the mental BjTnptoms develop much 
later) Then later he becomes anxious 
and resUess, and eventually mav 
become delirious or pass into a 
stuporous state preceding death m 
coma 

The temperature, as noted above 
ri-es rapi^dly to 104"F and remains 

10 to^i? ‘.'mperature for 

iu to 12 dajs, at the end of thw 
period, It may shon deep remissions 
The b/ rapidS 

12 to 17 day[®^" ® P , Tempmture chart m a 

"“s® of classical typhus (original) 

/ourtr as early as the third or 

face, but not on the palms of the hande^of hinbs and sometimes the 
a°“pa,iatively large, varying .ndramie P feet The maeules 
o? S® ^'bground between t6e s®Doto?K ^ millimetres, and 

of the limb causes an intensiflcatimi 'irfi, “ 6™aaal erythema Ligature 
5'‘“ ””ly by this device that ‘^e can e/'*®?' '‘“'b skmf ,t is 

pa«,|la|\r.hrLtfe^a» 

me sKin, that remains for some 
and shown b> A nde?.J^anrSHh73i^4?1" ^898 

nr I 1 i«*v oi !i mo!2 iri* }° ® of has 

to bp shown by Zinsser 

tion of osrtainly a manifesta- 

for hi» rejapee of classical typhus, 
one of nearly every' 

rcDortpH ^ cases of this disease 
Nw w' r®" “"d 1P33 in 

from p, ’ *bo Patients were emigres 
oomlnS T “‘b"- European 
cpidemir Tr® ‘yPb““ ‘o frequently 
i.^f” '* “> olinicnllj mild 
iKMlly'wdh 'J® ™ir ^ mortality, 
mav Yk r modified rash which 
thc^ t\ serum gives 
prolci^^XlP “Selulmation again-t 
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hnn'f , ’ ^k®u* ^ J ^ henipiit}^ IS -sometimes encountered amongst popula- 
common Such an epidemic occurred amdngst 
Amenian refugees m Mesopotamia m 1918, in this instance the disease was 
mild amongst the refugees, who nere welJ fed and comfortabh accom- 
modated, but was much more severe amongst the Indian and British 
personnel who nere looking after them {Napier, 1919) 

Complications —Broncho pneumonia is common other complications 
®^o™atitis, parotitis, and even noma, thrombosis followed by gangrene 
of the feet or toes, genitals, and ears characterire some epidemics Heart 
failure, preceded by a very low blood pre«sure and a slow pul«e is not an 
uncommon mode of death 


DIAGNOSIS 

In a tjpical ca«e, the clinical diagnosis will pre«ent little difficulty, the 
points which differentiate typhus from typhoid are (t) sudden and rapid 
onset with the earb development of revere symptoms, («") pains m the 
joints, limbs, and loins, and rigidity (m) the rash (iv) the nervous 
svmptoras and especially their earlier development (v) the leucocytosis 
and (w") the earlier and more rapid resolution 


Of the laboratorj methods the Weil Fehx: ceacnon is the most- 
valuable This test IS dependent on the probably acadental similarity of the 
antigemc structure of the specific 
nckettsia of typhus to that of a 
bacillus of the proteus group, X19 
that Was originally isolated from the 
urine of a typhus patient and found 
to be agglutinated in a high titre by 
his serum Though really a non- 
specific test, this te«t 13 as specific 
as any ‘ specific ’ agglutination test m 
common ure At the end of the fir<t 
^eek the patient’s serum gives a 
positive result in a dilution of 1 m 
100, and by the end of febnie penod 
it may be as high as 1 m 5000, 
agglutination persists for some weeks and probably for «ome years m a 
low titre, which may be raised by some other febrile attack It is not 
“afe to accept any agglutination of less than 1 in 125 as suggesting ty phus 
and moreover a nemg titre should be ©cpected as m the writers experience 
a titre of at least 1 m 640 is always reached at some stage of the di eare 
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Fi"ure 72 Craph bn'ed on the 
Weil Felix mctions on 85 samples of 
senim Srora definite csees of tjphu* 
tahen at different penods dunng the 
disease (original) 


More recently, an agglntinalron test mth an «n.ul..on of r^ketto has 
been deseloped but this test presents no adiantages in this form of tjph 

0/ (he more eJaborate l.bnratoty Z^Mnl" 

IS the most useful, about 2 cem of the j^hents blood dunne the ftbrde 
period IS inoculated into the peritoneum of a ^ jai "’but mthout 

pig will develop tlie characteristic m atout eight days 
scrotal snellmg nhich is the charaeteristio «' and there 
Occasionally if the first pa-sage ‘be ^ Sion of the 

13 no febrile reaction, m such it usually lead to the character- 

brain of the fir t guinea pig into a «econd will usuauy 
istic iever 
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stimulants may be nece««ary, camphor in ether or cardiazol is prefeiable to 
strychnine or digitalis Oxjgen \nll often be useful 
PROGNOSIS 

The death rate is \ery \ariable and will depend on the conditions 
for example, in time of famine and amongst half starved and exhausted 
refugees, it may be nearly 100 per cent, it will also ^ary from epidemic 
to epidemic, but is seldom les« than 10 per cent, in children the rate is 
low and in the aged high Death usually occurs about the 10th to 12th day 


TRENCH FEVER 

Definition —Trench fever is a febrile di«ease of moderate seventy 
which shows a tendency to relapse, it is caused by a rickettsial organism 
R quintana, which is tran«mitted to man sporadically from the louse in 
which it IS a saprophytic infection The disease appeared during the last 
war, mainly in the trenches on the western front but aUo in Poland, 
Northern Italy and Macedonia, and has subsequently disappeared 

/Etiology — The causal organism Rickettsia quintana, is apparently 
a natural parasite of the louse, Pcdiculw humanvs, and only infects man 
sporadically This nckettsia ii%es 
in the lumen of the gut of lice, and 
IS ne\er mtra-cellular, its normal 
cycle 13 from lou«e to lou«e by con- 
tamination, and only when he is 
subjected to inten«ne do«afe with 
the tnrus does man become infected , 

The infection is transmitted from 
the crushed bodies of lice, or from 
their faiccs, through an abrasion in 
the skin or tia the conjunctiva 
Man 15 said to be infective to the 
Iou«e from the third day of the 
disease, and to remain so well into 
comalescence but the early ex- 
perimenters who demonstrated this „„c,rT-o iVip plpanlmess 

doubts as to whether trench fe^cr »as caused by ncketlsiE 

The retafou hetweeu f tK "o 

R pedicuh, the natural ?. mor^ologically and in their rela- 

nckettsije are indi tinguishable, hot ^^ifujar and non pathogenic 
tion to the lou.e as they are both 

m the louse, but the latter is "oriM y determined, R pedicuh 

possible that, in certain d^ea^e^has now disappeared, quite 

bhl? Sul?”Spor«nl?“ 

organ, -m that causes .t, by laboratory 

Weigl's disease, which is the certainly esaclly the .t™* 

outbreak of rickettsial infection, through handling infected lice 

disease, laboratory workers were infected «iro b 




THE TTPHU3 FEVERS 

r i/7»,^/i. ....' ■■. there is headache, weakness rest- 

lessness and diarrhcsa In a few 
cases the onset is so sudden that 
e patient falls down or becomes 
so giddy that he cannot walk, other 
sjmptoms are generalized pains, 
vomihng gastro-intestinal 

temperature rises 
to 103 F , or so, and the fever con- 
tmues for about three days, it then 
falls to normal for a day or two, 



Figure 74 Temperature chart in trench 
fever (after Byam 1923) 


, lur a aay or two, 

vanes between four and eight davs “Sam rises The periodicity 

a very du-ty tongue, oecasioS rol ^ 

on pressure, and a slightly mlarS “I disappear 

Sh;.e|'£cf a»»ce of ?n&tltr“it?;%XS.a- 

treatment is symptomatic ' ^ directed against this parasite 

Definu.0 - typhus 

rtefTs?'f' pf “p""- 

the‘*eouth-e“stern f 'n “^“'^di",‘'orendem!’c'?' —I”' 

Greece, Africa, OhiSa aid d-fferent p'S's ofth^wSHyn” 



Transmission -The 

studies oflEeTand hTs°M G926), 

oea the following facts The 
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main rp^r\oir of infection is the rat (mice and other rodents also possibly 
net m this cnpacit\) and the infection is passed from rat to rat b> the 
rat lou c Poltjplax spmuhsua This louse is specific to the rat and does 
not infc«t man But the infection is aI<!o tran«nijtted from rat to rat bv the 
rat flta \cnopsijlla cheap s which docs in certain circumstances infc«t man 
The neketten docs not kill tl c rat louee the flea or the rat so that trans 
mission to nnn is «poradic and onh occurs when the n«eociation between 
the rat and man is \cr\ c!o«c (Compare the tran«mi«sion of plague bj the 
same rat flea in tins ea«t the rat dies the infected fleas leaae the dead 
rat to find new liO'-I® either rats or man and a rapid dissemination of 
infection takes place, resulting in an epidemic ) 

Further it lias been shown that from man the lou«e can acquire the 
infection w ith this a mis so that when epidemiological conditions arc fai our 
able a louse borne epidemic starts The relationship of the c three cjcics 
13 sliowTi dingrammaticnll) below — 



Th,s demonstrates l,o« the tints of typims '“"I"’ '”‘1" 
epidemic period, mid teems to olfcr a terj reasonable explanation for the 
apparent spontaneous generation of epidemic typhus 

Zin..er lias pointeil out tliol the facts of the non pathoBcnieity of this 
nckellL to tbcTa and its lethal effect in “ 

much longer a-oeiatioii nitli the former or in ‘ “Sd 

murine tjpliu. n ns the older dnease from n hieh epidemic t) phus originated 

c j t /li«ivn«c is sDoradic It occurs where roan lives in 

States the annual incidence is in the ncighbourlioon oi o ooo 

rate of about 3 per cent • , j h 

In most of the endenne o?^autumn disease 

in the colder countries where it .. ggem to be equally sus 

Individuals of all races and ages -md both sexes seem -q 

ceptible 
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of'thi u s A'^H‘TMiT;Tm2:‘’5%‘;k''ss^ 

typhus mainly in 

sudden and may be quitrsewf but^hl ” ‘he on..t is 

teuiperature diops to the 100”F short-lived and the 

‘s "e‘ usually more than 10 to 14 u ^ ‘he 'ehole 

oaOo*rerhr'„“‘h‘: ‘'n1„rnr 

Sal'S''-''- -■-‘'-■"^■ehaThe-'eS^a.Tsero” 

'^'■■-Fehx reaetion with the 
of the close relationship of^ our knowledge 

prte^uS'"'-"-»te^ 

proteus 0X19 m animals and man ‘“mation of agglutinins against 

There is no cross-mununity against the „(i. 

Prevention and treatment tt " "*ettsia 

ST'¥he'-m‘''“^''"'" ‘hu Psevcntiie 

the rat's S' “‘.‘“'h is on the rat hiTV-^^™ ‘huse m epidemic 

S SsibK m he destroyed or thV .“hv.ously essential that 
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l cxlcnsnc a«d cxpens.;e measures (or the 

sale ot limitiUB this disOTc nionc but rats carrv so many other diseases 
and cause SO much nonomic toss through Ihcir rapacious and destructive 
habits that anj successful lucasures against these verium must be a sound 

m\ csimcnt 


The danRcr-J of hca\ \ louse infestation in areas of endemic typhu« are 
worth stressing again here for e\cn if other circumstances arc necessary 
for the change o%er to the epidemic form to take pJ^cc louse infestation is 
a sme gua non 


Personal prophjlaxis cm be effected b> inoculation with cither the 
murine or the cla'5«ical strain 


Treatment is sy mptomatic, on the lines mdicated above 


nOCKY MOUNTAIN SPOTTED FEVER 

Definition — Rock) Mountain fpotted fe\er ts a fe»er of the typhus group usually 
of coosidenible cc^pnt^ and mth a I igh mortal t> characterized by an intense maeulo* 
papuUr ra«h caused b\ Jltckflltta nrkfitn and transmitted to man eporadjcally by the 
tirka Oermoceiitor or feraoni and tYiruibi/a the disease u endemic u moat of the 
atatea m the VhJi but the Rockj Mountain states are the most heaiily infected 
Crogripliical distribution —A« the name auggesla the disease was first recognized 
and ta moat pros alent in the mountain alates of the U3 A Montana Idaho t\yon)ing 
Colorado Utah and Nesadt abo in the Pacific elates especially Oregon la the last 
ten year* either the infection I as spread towards the eastern states or more probably 
(be disease has been recognized in the«e states the highest incidence is m Maryland 
Ni^mia North Carolitu and Uashiogtoo DC but a few cases have been reported 
from nearly evco state m the union outside of New England Wisconsin and Mienigan 
In Canada it has been reported from Bntish Columbia and Alberta 



Figure 77 


Tbc d»mbul.o» ol Kod.) Spolt.U 

Fever m IWl (E C Faust 1M4) 


The lyphuB of Sao P.olo Portas.l 

are closely allied diseases 

ETIOLOGY 

™.. onenaUv named DermacenlroTenuJ nckeini 
The v.r„,-The causal orgamsmj«s^^“y ^ nckeltsi It has ^e 

but was later shown to be a of the other mtra cellular ^'^i^tUsuE but 

morphological and tiMue cultural u occurs in nature in the wood tick and 

IS distinguished by its mtra nuclear positioo o«. 
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s~SES£S!=SSsi 

eastern states In the south- 
ern states, Amblyomma amcr- 
icanum has nI«o been found 
infected in nature and is prob- 
ably a vector Many other 
ticks are potential Ycctors 
In Brazil, Amblyomma cajen- 
nciwe 13 the tick incriminated, 
and in France the dog tick 
Rhxpicephalxis sanguineus 

It 18 often stated as a 
definite fact that Y\ild rodents 
and certain small carnnores, 
jark-rabbits, chipmunks, por- 
a reservoir of infection Thm.^n ^^‘^P^dcs, weasels, etc, con- 
found infected in nature in the endemir ^ animals has been 

infection and it -eeras probaWe thatrt.L h i ' susceptible to the 

sporadic infection It has honew <o momtam this widespread 

necessary, since the infection is tansmt^ J . fv reservoir is 

the ease of the mam vector P™ 6 '"J the ticks, in 

number of generations rrermnccitlor andenom, through an infinite 

''■“‘'““oto to him, and the 

from n] comparatively small in '^^'^dren The percentage 

™ to place, and from yeS^to v? areas this Yanis 

aud°£{‘i!iE™‘^^^^^ T ‘^'y w ?iTjL and it takes some tune 
that if a fajHy auicblv*!l^*’”*^^‘^^'°" active, 

curved infected S°S C ^cVoV w 7 b"^“"dcd"1 

™tted by 

Immunuy -The imn,,, , “J^hmg infected ticks 

rmunit?"S otter ■s,^oUomplete and 

Sl9 rnd''S'j ,4^ Sats‘t?, “S ‘KlhaS: £e"n r'ecol: 

wtt give ri?e to rabbit. thc Rockv Mo “Sglutinales proteus 

not Some immunftrc‘S'bl pSed^g 

Epidemiology -The ,, ‘“'ulation with a vaccine 

!n?an7ta™"*“”“nPnSatmfe^C1‘„%u^ v“'<^ “““"t-n states, 

E and trapping game and rodent.““d ™ ‘‘>n «'<!“ '"gaged in hunt- 

“sttcultural pursuits, are most 
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likclj to be infected Others that arc frequently infected include pros 
pcctors nnd miners luplma> construction workers and tourists and 
picnickers Thus, men are most frequently infected in the<=e areas but 
in the ca^lcrn states lyherc the dog tick i*! the carrier, the tick is brought 
into the hou«c« and women and children arc more frequently infected 
The spring and carlj summer month* when the tick* are most actne 
are the montlis of highest incidence in mo«t place* but at higher altitudes 
the infection «caeon extends late into the summer and cycn on into the 
autumn In the eastern state* it is a summer and autumn (fall) infection 


Tlie inten'it) of the di«ca«e vane* ycr} considerably in different dis 
tncts, in the Bitter Root yallej and other districts m Montana the death 
rate has been as high as 80 per cent and taking it all round it is certaml> 
40 per cent in the mountain districts but in «omc of the districts in the 
ea«tcm state* where Dermaeentor tanabilts is the transmitter it is much 
lower, and the a\erngc death rate is probabI> le«s than 25 per cent The 
lower death rate in the ca«tcm •tale* is certainly in part and possiblj 
entirely, due to the lower age incidence in thc«c «tatcs (Topping 1943) 
Tlie «cyerilj yanea from year to >car in an> one area 


Pathology —Tl e rickclt*ia inyadc the endothelial cells and also the 
mu cular coat of the smaller blood ycsscis *o that tlirombo necro«is is the 
reaction rnthcp than prolifcralne cndnrtcrili* Of the macroscopic le«ions 
cxtcn«iye ccchymo es into the skm mucous membranes and «erou9 cavities 
enlargement of the spleen meningeal congc*tion broncho pneumonia ana 
scrotal gangrene arc common 


In the blood there ore no cl araclcri«tic « 
moderate leueoej to-i« but a leueopenia (granulopenia) la not uncoinmon 
Tlie unne is aeid, it is often redueed in amount and retention ma> occur 
Some albumin ma> be present 


SYMPTOMATOLOGY 

The .ncubatmn period is from three to being 

in the more sey cre infections after a da} or ,L at ,s rapid 

hcadaclie backache general malai«c and loss PP j sweating 

though not u*uall) as sudden as m cla-«cal t}ph^ ^vith r^^^^ 
nausea and yomiting photophobia congestion vprfbpbodv The chni 
rication of .he prodromal iTeVe (" * 

cal picture then rapidlj deyelops into that o 
tupra) 

The eempera.ure r.-e, b, rapid '» * ^t 

and lOGOF according to the deeP remissions and then 

maintains its height for a few ‘•"S® J'J®" da>s m the eastern t}Te 

begins to come doyvn b> 1>S!« t>pe the whole febrile penod 

and seyen to eight in the more . topefpyrexia with temperature 

lading from two to three week* baUl n>peip} 
aboye lOS'F sometimes occurs 

The rarh usua.,, appears froiu^o ^^‘"oSep'r prSde^“‘h7i 
be dela}cd to the fifth or even si^^' is bright red macular 

subcuticular mottling of the rkm 1 W ^ ankles sometimes on 

or maculo papular, it appears first OT including the 

the ^rehead or back it «pread3 ^itfi small pm head spots 

palms and soles In seyerc eases i 
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ha^nnorrhapo and coalesce In 
days’ interval The rash fadw slon^lv ^ of crops at a few 

photoscns.t.vc, bcconnng red on exp^^ire, aS^omZ": p^Sr 

m,ld?aL^srtt <l.»proporl.o„atcIy clox in the 

countable ''“7 Kpd and is often tin- 

^ovaI„„„ce IS usually slon and It may take some months 

.ociudinVrbrairrfi'rrnTS^^^^^^^^^^ 

c=si?£S£S<3r3S 

meningitis, and purpura himorrliagica secondary syphilis, 

ard agglutination ogaiMt'oxr9mId/ar'oV2'\'l'''''a^ reaction; stand- 
oomidered suggestive Hoaerer tim e„mn?el’,’? '’'S'>er should be 

the diagnosis and clearly differentiate iI.Th. "*','’*”"'’" "'ll '“"Srin 

sK¥rulo-anfe£-™o^t?^u^s’^^^^^ 

?f bfoo^^^^ '"'raperitoneally into a 

?oe, not folf ‘“r '^"le ?e“ei7on iKfSn “b™ 

not follow other rickettsial mfectww ^ gumca>p.g riies Death 

^^®ventjon and tr»armA_» t» 

b?eeS«‘SS“? of suTwe'’Zi’''“V“‘“'*'’ 

tdHir" 

carbolic The tick^H should be touched ^iVh 

them to come into hunting, and the adhering to them, 

ciscd m removing ticL^f^®® obvious allowing 

-Ives by this m"fa““ Oogs, as severS pSnl S^ViSeS^tSS: 
Vaccination has now h 

With the improved tephn.J^‘® probably lareelv of infection with the 
be forlhcomJnT Re“ ywm 

B Ke vaccination each ceasoa if 3,“ aUe 
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Prognosn — Thi" hns been di«cu«cd above The mam factor 19 appar- 
cntlj age In children the death rate is Ion and in the elderlj and middle- 
aged it IS alna>s htgli 

Treatment IS sjmptomntic and does not differ from that of classical 
tjTihus No knonn drugs arc of anj value 


ASSOCIATED DISEASES 


Associated di'ca'os include the tick-bite fever of southern Africa the 
Transvaal, Natal, the Cape Province, and South and ^orth Rhodesia nhicli 
IS causoil bj a rickcltsia apparcntlj of this group A number of ticks have 
been incriminated as vector^ eg Amblyomma hebTartm /?Aipicep/iafu5 
appcndiculatui, Boophliu decoloratus and Ilamaphysahs leachi In the 
last-namc<l hcrcditnrj transmi«-«ion for a number of generations has been 
proved The rc'crvoir of infection if euch exists is presumably a veldt 
rodent, and cattle and dog< act as conveyors of ticks to the vicinity of man 
Tlie infection is transmitted by the bite through an abra'ion or via tlic 
conjunctiva m the latter case from contamination from a squashed tick 
Clinically, it 15 u«uallv a mild infection with a low death rate less than 
1 per cent Tlicrc may be an initial lesion of the tache noire type, and 
^cre IS usually a ra«h about the fifth day Tlie fever lasts about H days 
and ends by rapid lysis In elderly patients femoral thronrnosi* appears 
to be a common complicslion , pulmonary thrombo«is has al«o been reported 
The ^^eil-Fchx reaction stiows a late dcvclopracnt-after the JOfh day— 
and IS positive with 0X2 and 0X19 antigen m moderately high titrc the 
former ^mg higher than the latter, usuilly (tide Gesr 1940) 


Fievre boutonneuie (i^) winch occurs in the south of France and 
along the north African coast is cau«cd by v 

probUh identical with li r^ckellsl, it is transmitted from the dog winch 
Say ac\ ns 0 reservoir of infoction by the dog t.ck 
sanoumcua, it i« a comparatively mild form of typhus with a low mor^l tv 
(2 Tr cent) there is an initial lesion-tbc tache nmre-which is similar 
to that of tsutsugamushi di'casc (vt). 

more closely related to Rocky Mountain spotted fever The serum agglu 
“°’“SsrrPa?io'®£°oyBr.z,l the intcclion trae,m,tted bj the 
tick Amblyomma eS'arboth cim." 


TSUTSUGAMUSHI 

Deiin.t.on -TnitsuBanm-bi to’ram b! 

the t>phm group ciu‘ed b% from field mice rat« 

the bite of certain mitc«, c g t,, mitial le«ioD and ademti' 

and other wild rodents, it is cliaracten y ^ ^ agglutinates the pro 

and It runs o severe course, the ■crum of the patient agg 
teus organism OXK crerrpefa 

. . L Tbp oneinal disease as the name suggests 

Geographical d«««b«*»ow The on^ Formosa 

was described as occurring *1®”= , much wider distribution how wide 

since then it has been shown to nav disease that has been described 

we probably do not know * 1 ,- coastal fever of Queensland and 

as ‘ scrub ’ or rural typhus in Malaya 
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the pseudo-typhus of Sumatra are certainly the 
disease is also reported from Indo-Chma and the 


same disease A similar 
Philippine Mands 


or j; nippomca 

propagation than the other aEa of rfokpttTo” laboratory 

only nith considerable difficulty in gumeaVlJ^V 

resistance, but it can be trans- 
mitted to rabbits by intra- 
ocular injection, and to 
monkeys and apes by intra- 
dermal inoculation, with con- 
siderable regularity, m the 
latter it produces a primary 
ulcer, a febrile reaction, 
ieucopenia, and agglutinins 
against OXK 

Transmission —The infec- 
tion IS tran«mitted by a mite, 

- „ Japan by Tromhicula aka- 

Ula. 

?n'£r « ^ ‘i iz 

to the naked^ilV? J measuring onlv^nS:^^^ (salivary gland 
days The ®^dy ovef lookeH barely visible 

P^boscie reaS 

Immunity - Cross-nmia^i ^^sponsible 



fn™ the^ap°ancs“'tym ' 'TOs-imSun%Tt‘"®’’ 1°*’'’"“ 

Wuses The ape„?s: ^0^^^^“^ ”» 

^•niosTracWelylmon'^J/^^^ S*SSm° ttm 

workers on ofbX™*' ?°® “““"Eh EXT, Pa^aons infected had 
of the trees where rats ‘b<>aa wh^w^nK .""1 were mostly 


occupational aseo«atmn<.™K*?^^ amongst adult m 
amongst children dome Probably for no oSf^r®" account of their 

equally susceptible buf ^ork, pereona nf 't is found 

■dentify on the dark skij’^ and the rash'a^Tmore ffitt 

but, m SalXII? alfffl June and October, 
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Pathology — ^This docs not differ materially from that of other typhus 
fe\ers In Slalaya, Lewthwaite and Savoor (1940) ^und characteristic 
changes in fi\e out of se^en brains eicamincd micro«copically Ma'roscopi- 
callj , in 12 poot mortem examination^ they found extensive subdural 
hicmorrhages in tvo ca«es, H enlarged spleens of which eight were difluent, 
enlarged lymphatic glands m 10 , and petechial hairaorrhages m the heart in 
four, in the pleura m 11 , and in the ijdneja in five ca«es 

The blood «hows a leucopenia or a normal leucocyte count, very rarely 
a slight leucocj tools There is an actual or relative increase of lympho- 
cjles, a slight increa«e of monocytes a granulopenia, and usually complete 
ab«ence of eosinophils The unne shows traces of albumin, and the usual 
characters a®«ociatcd with fever 


SYMPTOMATOLOGY 

The incubation period in this infection varies over a wide range, 
from 5 to 21 days The onset is usually sudden, all symptoms developing 
within 24 hours, hut occasionally there is a prodromal period lasting a 
few daja wilh a sligtit headache and malawe, the first Mmleaymploms 
are alraoat imanablj fetcr, ahitenng and headache, oflen with vomitinB 
and pains all ot er the bodj , there is pholwhobia and "uffmion of the eyes 
and come injection of the conjuncli'ic pongh may 
without the detelopmcnt of lung complications ’i' 5 '® ."Jl, v 

first severe, but det elop steadily in intensity “f '^e end of the 
and longer and conlmde to bo set ere during the rest of the febn^ perioi 
Proslratior: continues to increa-e and a state of intense lotiemia may 
develop 

supp?eVrh::a'yrA"noTK‘ea^^i1.s'of‘^^ 
it u obv lously V e^y V anable, Mth in 
Us incidence and ’71®^ 

w ell be dependent on some factor other 
than the nckettMal infection, which 
V anes in different localities a* well a 
in different «pecies of ^ ector In lapan 
and Sumatra, it is 
common, m Slalays, it » ^ ^ 

found The leMon is at first 
i'’®” , which 
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Fiwre 80 Temperalure chart m 
Malayan XK typhus wit^h an mitial 
le'ioa (»ee plate X figure 4) 


necrotic * centre develops ""'"V 

separates and leaves a Punched out le^iua , ^ 

ulcer It is tery P™®?™''” g,, heyond the macular or papular 
m a number of cases develop That it is noticeably 

stages, and heals li®l®®®j^^®g^ mdivSuals adds support to this suggestion 

HfpEH 


stages, and heals ^“^di^Sal 3 °add 3 support to this suggestion 

more common in fair-'toonea uiu i C~| 
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The tj pical lesion at the time of onset of general symptoms is a deoressed 
the"°rae'breadth°“‘ ““ “ “ "BH-defined areola of about 

rapidly to 101 or 102°F, and then after a 
further few da>s reaches its maximum of 104“ or higher and is main 

temperature, though a 

there may be bradycardia reported, m convalescence 

macular ^dh CeirperZt.b^^^^^^ The rash proper is 

discrete and fades on nressiire .f A Jt is dusky red, 

and spreads to the limbs and oe^ftAn^ii chest, abdomen and flanks, 

about three days and leLe, no 

O^a, marked as m clasucal typhu. or feS Mountem" spotted Tver””* 

fi^I»3ira]H]nra peciafiL&tl^nVil^J^s’e th'^.' 

•r the initial lesion are palpably 

“ I half the cases and 

i. /LaA .a a tr ^* 1 ®” Pathologj) 

« f'anuently palpable 

t I , symptoms are usually 

Fir Iff 82 TemrwrsiiitY, v Lmn develop as the 

t,phT,n‘Mah5wA^\”« & “^“r® there are fine 

(Amrtem of the lips and tongue, 

durine the dev • j » the the face muscles, 

hccorne stuporous ^ delirious at night apathetic 

dcsfnc's th^iA* c'cntuaJly pass common, he may 

c^th,,,,,rregular but tends to Another symptom is 

I 9 ®”’Phcationj —The onlv i ^ throughout the disease 

t™nrto.p„cum„„„ ™'y '^«.ueut compbc.t.oo, are brooch, lia and 


OvJ’’'^"'-rcbx reaction g„„Z > ^ ■" 'J-nphocytes 

tn’rc that ran ^?a?ecni Y*'“*'"“*'™'Vi”h*'ox'm"*V'n' “0“'"’* protcus 
of ''P'o;ur.,r^haic^ ” *>l|uo„,c Thc'loweat 

-'f™™:,rfc'. “S £ If -"o™ d"l?"„S|f -a “J,“m''r OxL' 

ol tamed In t^'^n a falltng titre subsequent tests to 

refraefory anJ%unif'mfLi"°®*'**t»on.5s in this^dwi’'*'^ confirmation ma; 
/ even if infection h c-tabli-hcd *>.«,« P'S » 

* •* no scrotal swelling 


remains of 
hus though 
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If mice are inoculated inlrapcntoneallj njlh the ‘upernatmt f ii 1 frim 
a blood clot ground up in saline, they will die within IG <Ja\ « and «•% abun 
dant rickettsia: in their peritoneal membrane 

Prevention and treatment — The adoption of suitable clothirg wlcn 
m endemic areas and careful m«pcc*ion of the bod\ alter rcno%rg the 
clothes are obvious measures for personal protection Prophj lactic inocu- 
lation IS being developed for this a« well as for other tjphu^o* In epceial 
circumstances, rodent extermination mat be ad\i able where the specific 
rc'ervoir has been identified, but such a measure should not Ik- advocate’! 
lightly 

Prognosis — The infection is le<=3 severe in children and \er> fatal la 
old people In Japan, the death rate w given a*- 30 to CO per cent and in 
Malaya, as an average of 15 per cent 


Q FEVER 

The most recent recruits to the tvphus fevers arc the so called ‘Q’ 
fever, first reported from Brisbane (Derrick 1937), and the American ‘Q 
fever, which takes the form of a pneumonitis, thc'c two di*cs»c9 appear 
to be caused by antigenically-idenlical nckctf«ii- 

The Australian di«ca«e is confined almo«t entirely to abattoir and 
dairy workers, except that many laboratory infections have occurred 
The Queensland bandicoot hoodon torovu, provades a rc*cr\oir of 
infection and the infection h transmitted from band cool to biniictwt bv 
the tick, Hctmaphytalxs humerosa m which this 

and man, this tick 18 a .iwtcntial vector 
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THE TYPHUS FEVERS 

epidemiological evidence that thi! ^ cnished ticks, but there is strong 
from the Sel " dS of the^ trr°V^ T '“4 

in casual visitors to abattoirs) ^ infection has been reported 

dome™' anSbmtor^TnSf 

and from their livers dnd rSml l “JP®” *° I'® “°'f susceptible 

covered, with •>' - 

The CrmLltsia” emids'mns'’' Ther" '®™“ 

the rickettsia that causes American * 0 » cross-immunity against 

nckettsia eg R ncketUx^Ti against any other 

any of the recognized proteus X strams agglutination occurs with 

fflU^ ^ remissions ”®«s ^ ®* 

JhL,7 There is anSi /om » ^eek. and then 

& symptorm runs a more 

conjunctival conges^on Vh^^^^^^ Persjstent headache, photo- 
There is no rash ® There is usually marked bradycardia 

The Americsti form of * in * t^. t 

be^fore'^tliA^'??*® ® disease in which thp ^f^resting history m that it 
.Rtcfee»«!!f ^ nckettsia which * organism was discovered 

Sr?ot‘£f 

.fn.fne case of the khm..„ 'c°™ f'cke 

were Se°et''ed‘‘ ™ 1.°* '“”^0 "wtfe persons, of whom one 

possibly spread by'd^l* P^l-ble thar^'rfXn “^ 0 ,' 

diaponLXaUt hM^bem k' f^mencan ‘O ’ fe 

Tht” o^su™ 'oTlh, « ?nS 

classificSn'?TOn*abo°v'”f ‘°“™“f™etvDcs*^’l*'y'® ” 5'®* c'®®® 

to the previously rcpoffri^' j few clini^ m the provisional 

fickeli, dSr ?oTair,1,‘W‘”sca::„'d'Z“L" " 


>n the Kumaon hills^^h?®^ of typh^ *'f‘® disease in India by 
case he was reporting °n t^clinirsf ^^^urred 

Iransm.tter was a t.cf fk°‘' and h. *,'”"'“"‘7 between the 

llio "a, himself suspected that the 

' P®‘wnt) The importance of 
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this observation will be realiied if we remember that at this date no form 
of tropical typhus had been recognised as such, and little was known about 
any of the non-epidetnic typhu^es M^aw later de«cnbed other cases 
01 typhus occurring in India, in which the patients had been bitten by 
unidentified ticks, m other cases though there was no direct history of a 
tick bite, the possibility could not be excluded 

Since this date, a number of ca«cs of typhus and suspected typhus have 
been reported from various parts of India The most important publica- 
tion on the subject is that of Boyd (1935) who collected data from 110 
cases that had occurred in the army, or m persons asoociated with the 
army, in the previous year This is another demonstration of the value of 
such a body of individuals as the army in India as detectors of inapparent 
diseases amongst the indigenous population, the individuals, even when they 
are not British bom are usually foreign to the locality and therefore have 
none of the natural immunity ^t the indigenous population enjoys One 
important point m Boyd s paper was that he was unable m any single case to 
identify the vector, and m many there seemed to be a reasonable doubt if 
any of the prcvuously recognised in«ect vectors were involved 


Some experimental work has been done m India, but the position has 
not been appreciably clarified by this, it has been mainly concerned with 
the agglutinating properties, against the proteus X strains, of the blood of 
various animals suspected as reservoirs of infection and with the isolation 
of rickettsial strains from these and from possible arthropod vectors 
Competent re«€arch workers have been engaged m the«e investigations, and 
the inconclu«ive results that have been produced are due to the circum- 
etances, mainly the e.'rtremcly «por8dic nature of the disease in this vast 
country, though the annual incidence probably runs into tens of thousands 
of even clinically apparent cases A munne strain has been isolated from 
rats a number of times, and this has been transmitted by rat fleas, and a 
tsutsucamushi (XK) strain has been isolated from a patient The monkeys 
of the Simla hills (Sitcnue rhesus) have been suspected as a reservoir of 
mteclion, they ha^e been found to be infested wth rromtalo debewM, 
and their blood has been shown to agglutinate OXK at a dilution of 1 m 
60 m 32 per cent of instances, and at a dilution of 1 in 25 in nearly all 
others, whereas the plains monkeys not so infested, gne a much lower 
grade of agglutination 

The only possible vnew to take of the position is that, m a '^^sicountiy 
hke India, wSh almost 6very possible climate 

verv Buronsinc if there were only one type of typhus A more rea onao e 
hy^^the™ la that each of the maior groups is 


iSus toeralland to = to then. hoo.ogen..ly 

The fortunate accident of mfueree' nsVot the time 

nckettsiaj to certain specific t^lius fevers, until this artificial 

bemg as a means of separating the Sethods of agglutination with 

method 13 replaced by the more “®“^uSty wpenments with 

rickettsial emulsions and of being employed extensively in 

laboratory animals, such meth^s are now 

other countnes, for ^ undoubtedly be adopted to a 

technique becomes more standardwea. 
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or petechial nor with one exception Sp * become papular 

The macules were found chiefly *011 macule^ extend beyond the tnmk. 

and extremities were unaffected abdomen and thorax, the face and neck 

apparent rari^^m'^Iodirn patienV^M doubt affoi^ the explanation of its 

Bkm ^ paUents aa ,t « presumably obscured by the pigmented 

eases was^^ven figures given m thirteen 

time when it could be said to 

Pulmon^''SS[rtom! '5'”devekp"ll”’b™2t”’ Nine cases showed 

2pleurujr Three cases deSS^fni?™™ '? ^ P»™nionio symptoms and 
degrees of transient paralysis wmptoms and 2 others saiying 

C™'' ‘J",. P">* rate m“ relatively* do^'ltleSihll^ ^“"“8 pyresial 
fevers of the enteric group re'*emblmg m this respect the pulse m 

all other ^m^onw^ di^ppeared™ nd^M^f* uncomplicated cases 

fever subsided «>'^PPeared and convalescence was rapid as soon as the 

thirty one days 

outbreaks of iSn °typhut fevere ™ 

the city * nd'*8OTorai*ng^LS?‘^An 'S" “ Mysore, from 

occurred between August* ard“"^e^ruaf, ?u'd S 

otSk ® the transmitting agent The 

onset was sudden, but without rigor, 
b^t "'“Is'se, headache, photophobia 
saffLon^®M ““t*, “™“”r conjiiiotival 
noted Tb “P'co'c enlargement was 
modL. 1 chart showed a 

ksted r high remittent fever which 
{com 16 to 21 days and resolved bv 

I I J ?P.'o IJteis (see figure 84) The rash 

f? Ind?”**"]"' 'hart of , fenth“'d“'^"* '’'t'"™ the fifth and the 

‘“■‘“o typhoa main J ““ » Pm^ish 

Wy, and to the lower part of theltT'^f 

P^.P"*"' ‘he pmk colour chaSm, . 5“'“ The rash became 

brn^ tiuriorthffo^Mlf *° PO'Phsh, and then petechial, 

, Z™ “"■> Wt a slam that ^p^sie^lS^cch ond finally, it toned to 
^^oais in most cases months There was a distinct 

ot riekettsim m the 

^mea = N-o" SsJ-tSm^SduoT' “{“d 

The Wwl p«i. produced m the injected 

of the cases, though ^tTer^” positne with the 0X2 a + f 

ajU;^^ * *'■“0 "as some co aggIuli„‘atn'^,rttrotorro 



Fig 1 -R..h in epidemm ly,h„, (a 
Fig 2-Rm.l. R„t, M „? , Moaeum) 

Fig a-Pnmaiy nice, „ . “""f 

) yan scrub {XK) typhus (after Fletcher , 



IX (Tjphus) 
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A second report ^\a3 from a militarv Iio pital (personal communica 
tion from Lieut -Colonel T A A Hunter, R A M C ) The patients were 
elc\cn Bntish soldicr‘5 who had been m camp near Bombay during the 
month of Jso\embcr, the «jmptoms dc\elopcd m one case 17 days after 
arrival at the camp, and m another 10 dajs after leaving it 'o that if 
infection took phre in the camp — an almost inevitable conclusion — the 
incubation period v,a« between 10 and 17 dass but there was no history 
of tick bite m anj ca«o Eight eases occurred in one battalion 

The onset and the cour«c of the di«ca«c was %er> similar to that of 
the sore cases, but the Fjmptoms were exceptionally mild, the fever was 
a1«o of the same nature and lasted from 13 to 1C days The rash was 
also a marked feature in thi* 'crie* but dcaeloped within 24 hours of the 
onset of Ejmptoms in c\crj case and m two was the first evidence of the 
disease. It developed in the lower extremities fir«t and spread rapidly all 
o\cr the body except the face This early deaclopment of the rash con- 
stituted the only striking difference between the two senes 

The Wcil-Felix was posiliae with the 0\2 antigen in six cases but 
in no case was a po«ili\c Neill Mooscr reaction produced in injected 
guinea-pig* 


The«o two Ecrics ha\c a number of features common with Bo>dB X2 
group (see tabic V), but the difference in the time of appearance ol tiio 
rash 13 interesting There is no clue in cither ca'c to the transmission 
problem 

\ third outbreak occurred In ^■‘inti 'ijnii i n ijjli.ii "i ’I'l ^ 
Calcutta in the autumn -*• «.« j 

The patients were again British s 

soldiers The symptoms were more VV VtA 

sei cre than is usual in this country, m • \ 

and m sixteen definite two • r 
deaths occurred The ra«h was well ^ 
del eloped in nearly all of them . 

The temperature charts were veiy 

like the classical typhus^ chart, . V VV 

three are shown in figure ^ ’ 1 lA 

majority of the«e cases showed a y VA 

KirrmfiMTif nevlutmation reaction „ ; 

with the O^kK strain of proteus, — j j , 

but in one case with 0X2 ^ i : 

Eight of the patients wie from c 1. A A Aa'/ 1 a A A ’ * 

one regiment and were living m a , . V\a/ VViA^A/M a 

large building m a «latmly * V ^V'VV \A ^ 

densely populated part of Calcutte ^ ^ ^ 

No clue could be obtained as to jjic ' ' temperature charts m three 

nature of the vector, or to i,gure of typhus 

source of infection, none ol me 
patients was lou'e-infected 

TndiA 13 that we know that the disease 
Concision -The po-it.on “'"“J^^deavoiir to find out the ex^^tnt 
exists end that it is widespread we o„M,diired a serious public- 

of Its incidence and whether “ We have the example of the 

health problem, and whether It IS typhus has apparently 

USA where during the last aecaoo 
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'totems' the east coMt^^We mm“Se theV 7 rT'"' '''™ 

Identity the disease but we ahouK >>e>P M to 

of the test without clinical suDnort nr'tht^'' to accept the indications 

ments The Weil-Pehx S isK all a 

t^’ot there are certain non rickettsial and it is possible 

''hichoneorotherofthe Wnpreteue'rr. “■'Sa™™ with 

Iiown proteus X strains is antigenically related 
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Definition — Orova {pv 

like roicro-oroani8m^;^°?®® » America ^f+ “ certain valleys on the 
from man to man ^°ctUtformis caused by a bacillus- 

develop an acute insects Jt m van probably tran«mitted 

very conS.r secif'”® Xh 

previously Imo^ “emfestation 13 tho “ extreme anaimia, a 

„ ™ as verruga pen,a„, " « Hie granulomatous eruption 

feed that the fafd.1 j 

.1. litTJ “-If.™ ■whicli wrought havoc lu 

the bmldiug of 

actually occur m Oroya «c«ved ,fs name sported labour It was 

. In ISSo Carrion a n,„,7 , >«» w a misnomer as it does not 

• ve^s. node.. 

®‘rcmg and olben ai%^^^°^ 
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TT etiological identity of the two eosditiocs was again questioned by the 
tlarvQ^ C^mmi^on in 1913 but Noguchis cultural work reestablished the 
daira for their identity and later Mayer Boithardt and Kikuth (1927) produced 
both the local leaions and the severe febnle disease with aniemia the latter after 
splcnectomj, in monkeys by moeiilalioB of materul taken from a case of verruga 

g ruana that arrived in Hamburg These observations were confirmed by the 
anard Commission of 1037 m this instance cultures were u«ed for produone 
infections in monkeys 


EPIDEMIOLOGY 

Geographical distribution — It has a limited distribution m South 
America between 2*N and 13*S It occurs mainly m Peru but recently 
indigenous cases have been reported from Bolivia, Ecuador and now 
Colombia Tlic area in Colombia is in the basin of the Guaitara river, a 
fertile area with 100 000 inhabitants, the death rate from this disease in 
the fir«t eight months of 1938 amounted to 1,800 persons 

Other epidemiological features— The disease is confined to certain 
vallejs in the Andes, between 1,000 and 12000 feet above sea level, in 
which sometimes every individual in the whole community is, or has 
been, infected New comers to the«e valleys almost invariably become 
infected and suffer the acute febrile attack, and frequently die 

The di«ea*e appears after the rainy season when in«ect life is most 
abundant and malaria is nfe 

Persons of all ages are affected but the disease is much milder m 
children, and w probably often unrecognired 


OTOLOGY 

The causal organism — Bartonella bacilliformts has two forms, a 
•mail bacillus like form l/i to 2/« in length which may show branding 
and an ovoid form about m mean diameter It stains well with 

Romanow skj stains, taking a blue colour (sec plate B b ) 

T* nan Sin nnnTm m Vprvoortfl mcdium u*ed for the cultivation of 

tissue 

Tran,mm.on -Th= mode of B 

suggestions, some tbsease has been produced 

flies appear to be the most likely j fl,gg ^nd sand flies have 

m moniejB by the injection of complete human experiment 

been infected by feedmg on a f K nc^ich. and P wrmmnioi 
has not yet been earned through P« eravest suspicion as vectors 

occur in the endemic areas and areima g q Bartonella came 

Other Bartonella species respectively 

and muna, by the dog flea and the rat-to^ « 

Sources of infection — ^lan is pro peripheral blood in the absence 
As bartonellse are occasionally avniDtOTS^have subsided, it does not 

of symptoms, or even some time However, rats and certain 
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PATHOLOGY 

the 1’™!"'“' « ‘•■e result of bartonclla invasion of 

bssue^ Sof ?he reticulo-cndothclinl cells of the lymphatic 

there^ra‘’clepos.£*f "P'™" 

gives the rStions if is Pigmcnt in most of the organs, which 

the mucous membranes and in sSrf“thc°, is?cr'’a""'”“‘ •'■'"'^'"■ 6 “ “ 

mvaded by '^the^bartonediE°^and^ arterioles and lymphatic channels are 
blocked, SO that necrosis or' lunicns of the channels ore often 

aeen.nkes,eeV?r5so”mlXeTr„r;en 

blaatic and°lL“cucoblas''™eIcm"n*“* ''5'P'^n>>“s'a. both of the erylhro- 

the production ofT°hKmaneiomiil!?n!^'”^ dda^tion of the vessels with 
the endothelial cells lining ttcso*hht)1°”'*‘'‘“'’ “ proliferation of 

may be found, but thev are noi amuses m these eclls, barlonellE 
vessel formation The IvniDh There is much new blood- 
vessels are surrounded by an obstructed, and the blocked 

plasma cells, and fibroblasts takj pwt lymphocytes, 

miIlioi°° As'’is‘usuarS’the5e hsmoIvtJ'‘ reduced to less than a 

large Bide, vrith the appearance oITjiu^ are on the 

aae, and immah)r«^?i’ Pi'*'”'" be definitely 
erythroblaste, will appear in the bbod ’’ normoblasts and 

propSfonro 7 S%anous‘’ty^ra'SE™nta“^ to 20,000 per emm, the 
vypes Dcing maintained at about the normal 

Discnssio ^''''^PTOHATOLOGY 

?ru^S---»-^-aseJ?a^gK^ 

^"^nya fev^r if « 

feWeaTlfeW '“«rr from tte dtSianS ^'brile disease, he 

recovers, his reaction.. ® '''®ry severe 

fSffi the infectS?it!?„^u '“^®ction may be stimulated 

sutler from the secondary dermni ®*together, m which case he will not 
he other hand^if^rhara 

8km ftjJf/n ”® taken be stimulated to such an extent, 

The initial attack m tii 

W> aaraptoiate'"®™'' “al, ( 6 ) moderately 
(0), (c) and (d), probably £ an icendJ^l follow m 

Recently, -fVrzer and w “rder of frequency, 

two genera, Bartonelh. and fSSSrtS *vided bartonelto into 
oourtoneih, both are found m the blood. 
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but the former producer nodular lesions m animals whereas the latter 
remains in the blood and produces ansmia but not skm le«ion 3 

If this applies in the case of bartonella infection of man, another 
explanation for the xanations in s}mptomato1og> can be given namely, 
that each infection may \arj in the genera represented and that one or 
more strains of each genus are usuallj present 

The febrile attack — ^Thc incobation period is u«uallj considered to be 
about three weeks 


There is no dramatic onset but the symptoms develop rapidly with 
malai'c, irregular intermittent fever usually nsing to between 100* and 
102®F, xomiting hiccough and progressive ansmia There is headache, 
pams in the joints and bones and great lendeniess of the bones, partic- 
ularly tho«e in which there is active marrow, the sternum, nbs etc , this 
suggests some as«ociation with the ob«er\cd hyperplasia of the marrow 
Most of the other sjTnptoms are the result of the rapidly developing 
aniemia and need not be detailed here H®morrhages into the skm and 
from mucous membranes and diarrhtea are common termmal symptoms 
The course of the di«ease is verj rapid and profound ansmia, with 
red cells as low as 1,000 000 per c mm , may be produced withm a week or 
even le«' 3 , death usuallj remits in two or three weeks but may be postponed 
for several weeks On the other hand after a week or so the temperature 
maj subside completclj the acute symptoms disappear, rapid regeneration 
ot blood may take place, and the patient may recover complcMy. m such 
cases the verruga eruptions may or may not follow within a few weeks 
The mild and asymptomatic types — In the mildp type there are 
malaue, headaches, pains in the bones possibly gastro-intestm^ 

dwturbancee, and ^n^ntennittent fever The 

days before the appearance of the eruptions, which may be postponed as 
long as sixty days , ,, , . 

mayta'a^ptoml^'s?.! « “■» 

’’“'“pemorTth bartoi* “ 'deSp “SgatlioM 

.ymptoma wh.taoever These ", type, ot lesion, 

The dermal lesion, option and (n) mibcutaneou, nodule 

(i) Ihennharygrannio papule, usually on the 

The •miliary’ ‘X* “ 7^1 ,■« up to that of a .pht 

3,™nlated in “l” 


becoming almost S^OTie time In colour, the lesioM 

there will be lesions of _pj djjg latter m a few cases m which 

vary from a dull pink up ,- 0 ,^ in consistency, they are at :^t 

development has been exceptions y P v.jj jfjey are retrogressmg they 
sholty^ut m time they become part o^f the skm surface, but 

1 i.i^j Tataa-r occur m almost any and 


they are particularly prevalent on the trunk and genitals, 

legs, and on the face and neck, 1^ S They may be scanty, or very 
and’ very seldom on the ^ 

numerous so that m places ^ a pricking sensation Th^ are 

When they are developing are mebned to bleed so 

not actively pamful, but of dried blood over them When 

that they ^11 often have black 
they Bhnnk they may become very imtatmg 
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disappear they leave no mark ^ ^ ° years ^^’'hen they 

papules bTt‘*SsMlIy*Th%’\?c°sifto "rhL*''' '“"S'stracy as the 
Pjeons egg The eoSoue't s° ef .rJ „7 ‘'j' «''l> o' » 

extremities The skin is strelchS nver it,^ the extensor surfaces of the 
colou^ but, If taut, It usually haj*a pinkish eSu^ “ 

.t IS bbefyt b^dtl^d"," ral^feeS 1'’’- >”“0 "bore 

a ‘mular’ lesion (apparlnV C the ratZ uf '* « bnoun as 

from a similar lesion) , the mular ksion .f » / 1 ™™? ““'oo 

like the crater of a lolcano, and it c?v liabrf “ ° "'“5 “ 'o"EO‘“S '"ft 
D,ag„o.i,_This present7fen 'F'ondary ha-morrhage*^ 

and IS easily confirmed by findim? ^ clinical point of 

cells in the febrile etage or m^he rclieifln* ^ 'i '"'cclion in the red 

talons In the latter parasite are endothelial cells of the dermal 
Escomel (1938) advocates cultur^mchSs «T°‘’ "■>' “‘’ondanl 

An erscnic-antimon^irenmS!"’™n *"** established 
effective m the treatment of rats mfee£d » ?h’k®''^''' ’’ apparently 

H is given in doses of 02 mg Bartonella, m the-o animal^ 

mlh success in H cases of the disMscii! man ” ’’“'n Been used 

?i‘‘™‘’\^«nVh. nnd'’p?mu'ding™T'thc'’n" momtaining the 

thft IW " ‘Be nature *„f,L‘Bk',”''"““ty materials for llood 

w...cbvirsly"K^';SSat'’a»B.^^^^^^ 

Prevention —In the “is purpose 

Itan 8mef£ a®°“‘eBtwaknoTOS™'’' »' preeeution is 

eert.in ™“ors to such , '“Bood from the infeelion 

cent ‘B= death rale amongst thofi ,SmIT appears to be almost 
ccted 13 of the order of 60 per 


EsS7eL''E^(19y 

Seecve R P „ 

n^l ^ ^ tPeivMev 


28 , 7 

l4njjcTO Vemiga du Pirot 

Exot Bull Soc Path 

tiose auslosbare m/elc 

« ^rcA SchtS^ 

Harvarf Amenca 1913 

D H<e»u>hnri >, Press Cambndge Maas. 

G iBartonello Ohm Pro 
Vole N Sp of the F.eld 

^V9 30, 142 ^^^rttylvamcua Amer J 
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but characlCTisticaily°onef'S^ varying seventy, 

jaundice and albuminuria i+ associated with toxic 

caused by a filtrable virus wLch m llie"“ tropical distribution, and is 
(orm of the disease is transmitted frim m endemic, 

and m its jungle form is “rSismflll^ ? *’3' mosquitoes, 

other means transmitted fiom its jungle reservoir to man by 

furlhlr‘el“hrin~the “> eountrics 

never appeared in these countries the^ present 

why It should not invade them at to be no explainable reason 

history of this disease shoirthtt ,?^! ^“ture date The 

an^d, in the American continent from ® geographical extension, 

which were previously free from it T^irs!? invaded countries 

for an explosive epidemic should ih ^"*^1®? the stage is apparently set 
therefore essential th^t ^ in S ^ loose here It i« 

prevent this catastrophe and if should take every precaution to 

ready to deal promptly wfth anv ^e should be 

® o^t the di<ea«e b&o?e ft ^ri order that 

In this matter, India has t^of looting 

special mission m being m the front herself to consider but she has a 
she has not only her hundreds of of the rest of Asia, 

tho^and million or so m China and inhabitants to protect, but the 

° effective hold in this if J'eilow fever Tvere 

WvloT^P through the rest of SfSi ‘a inevitable that it 

run countries there would be IiftL.'^L these sanitarily 

t?nn, ^ ‘bourse and decimated the no™ controlling it until it had 

IropicM countries Populations of this and other eastem 

Whilst yellow fever is « j 

MIeTin°m ‘ ™ *'’= ““'at hM'd^on^UaVu ''r *“ ‘‘“a 

trolled in many countries where if ® c ®t has been very effectively con- 

“ a™' to the cSSSurty ^7'^ established and had bLome 
oreaniralino "’e'l'eal rwearch Jr ^'ver has always been held 

tuf Thi '"to effect meaSrm *0™ the way, sanitary 

chcris‘hS ia ™e BD bSSm ‘J?‘ •'ee" brilliantly success 

and fmaUv “ao ‘"”0 the hope was 

bniuvlil 1 ^ 1 , 'f ^tom the world 3^ triumph over this disease 

th^“ mU?. 'i ‘ '“"'I' >h” that fc''"'' "““t investigations have 

thit of ti. 3’ellow fei« thewn. The discovery of 

•hown that Vellow Jev^’ "“t identical with 

oveT^K „ “ “ teservoir of veSw f “ '“P?‘’’e “f urbanization has 

rT™^ S' i,'”“3' neier be abte tnV^ '' '“av be limitle-s and 
tound7«L .l,'''T H^aPlnealirthe effective control 

lounded and then shattered ^ "Pon which these hopes were 
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Indii’i problrmiutal iiftgaitds — It «u at one time sumsted that there 
are probably minor differences in the aedes mosquitoes of this counliy, which 
make them mcapable of transmitting vellow fever this has been shown not to 
be the case, for aedes collected in India have been used m transmission ezpen* 
ments and nave been shown to be capable of transmitting the infection 


Figure SS demonstrating 
three phases m the history 
of yellow fever m the 
Amencan continent 
Phage li— Between 1800 and 
1900 the disease almost en- 
tirely disappeared from the 
United States largely as a 
result of general sanitary 
improvement 

Phage 2^The complete dis- 
appearance from the United 
States and the reduction in 
Central and South Amenca 
between 1900 and 1920 was 
due to tbe application of 
the knowledge that the 
mosquito Aedeg eefvptt was 
the mam transmitter and 
to measures directed against 
this insect 

Phage 3— The apparent 
egtension of tbe disease 
between 1920 and 1910 u 
really an extension of our 
knowledge of the disease 
with the discovery of jungle 
yellow fever 


JIM ^ 


1 - 



\ 




7'~»^ 

IMO S 

1 / 



A second hope namely that ‘^®"Suc w »ne 
infection might have produe^ imimmity ^ hundrti of samples 

also been abandoned after the di-rovery that of the mwy nm^^ evidence of 
of blood collected m vanous parts of India none snowea a / 
immune bodies , , l,^ that as yellow fever hsa not 

We are thus thrown back on , “aie special local condition 

appeared hitherto there must be an unknown ucior eome n 
which prevents its gaming a fot^ ‘unknown factor' for the explsnatira 
It IS not necessary to mtroduee tta un^ ^ ^ 

may be that the virus has never butbecause this has not happened 

mdividual or m a ‘raMittmg ,,,51 happen now or 

m the past there is un^rtunately no .. .ncreased by the enhanced speed 
at some future date This danger » „,Vnal „mmunicatioM 

of transport geoeiaUy, and P“rt»«brly bythe wfeguard 

between the yellow fever areas Mid^ w infectious patient or an 

then IS increased watchfulness to prev «ountry the measures thgt are m 
infected mosquito from below 

operation to effect this will be d disease has existed on the 

Hutoriol -There .» evideMe , ^er.oue epidemic le 

American continent from yie There are many early references 

reported as earlj as 1493 in San fever from this date onwards, 

to a disea-e that was undoubtedly y«K>w quarantine 

and in the eighteenth century it It was endemic oter a 

regulations were introduced m . * bad di«appeared from m^y old 

much wider area m earlier - —ode of transmission was known, 

endemic areas, even before tbe exa 
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rSS “ep“dS‘,‘ 

Philadelph,a, bat durmg the lartX v™ " T‘'’ “ ^ork aad 
importance the ep demfo in New OrL^ npidemic of an} 

Dmted Stales In .™te"n Sere rt Z e”, 

Spam, including. Gibraltar in Urn CanaZLfnnd’' nk in 

African coast The diaea-e playiS m “'“"E ‘he ne«t 

histoiy in the sixteenth centj™ f?rK n 5 '? ".'J™' ""'“ail 

calling at West Coast and Spanish nnrfa*^ « P infected after 

that landed in the West Indira nas ”1 j" Napoleonic armj 

fever i"""® "'"iMt completely destrojcd by yclion 

that the^iseSSight”'KaMmitted^fo®'“ P^^teEC, suggested 

and earned out expenmcnla to demonstrZ "ih" ‘i "“n by mosquitoes, 
of transmisaion was not cenerallv this mean® 

aving Jed to a reconsideration of Fmilv' work on malaria 

ments were carried out in 1900 hv ih/a theory, the historical experi- 
consisting of Walter R^d ^ CariT'5"'' yf^^-fever commS.on 
Agramonte They demonstrated *1^' Larear, and Aristides 
that yeUow fever was not >'^"®’«'ssion, and further 

yellow fever, and Carmli contact or other means 

nf 8n infected mosquito in an yellow fever after being 

of these observations coXnl i!! «oo\ cred As a result 

-“e :^eatX"pSU^a^SS“'V 

Of jungle' yellow fever ^ f 

^ with some jungle nmm^ pSr^s.’SXTe^frv”^ ifSis 








Geographical dijtribut ^^*^***0*-OGY 

een!bo^^h!!yhTsoutt ‘he°endS nrea”°"' 

cMst are included Ld ms i"* A^Li Atlantic 

coast for some ZuSi^ 'T areas” If" uV' ‘he pacific 

01 miles inland extend from the we«t 
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In the Amcncfis, only out outbreak of urban jellow fever has occurred 
since 1934 and that started as a jungle epidemic, but there are jungle foci of 
infection in Brnnl, Colombia, Venezuela, Peru and Bolivia No ca«e has 
been reported m Mexico or Central America since 1924, and recent surveys 
confirm the ab«cncc of the d!sea«c north of Panama iKumra ef al 1943) 

In Africa, it occurs on the wert coast from latitude 15*N to 10*8, 
from Senegal down to Angola and mland as far east as the Anglo- 
EgSTitian Sudan, Uganda, and Tanganyika and even into Abyssinia An 
epidemic in the Nuba Mountains in the Sudan, which has been recognized 
as a ' silent area ' for some jears, has recently occurred (vide infra) 

There are no endemic areas on the east coast of Africa, nor anywhere 
in Asia 

Epidemic features —From an epidemiological point of view, there are 
two forms of the di«ca«c, the urban and the jungle The urban form is 
usually cndemiCj but it may be epidemic especially when new territory is 
invaded The jungle form is usually sporadic, but maj also become 
epidemic 

It 13 suggested that, in its original form, >eIIow fever was a disease of 
some jungle animal, that it was transmitted to roan sporadically by jungle 
mosquitoes, and that it was then conveyed by man to the towns where, 
transmitted bv aedes ino'quitoes it becomes at first epidemic and then 
endemic 


The epidemiology of the di«e8«e has recently been studied in two ways, 
b> vi'cerotome surveys, and by the mou«e*protcctioD test (tee p 299) 

The viscerotome is an instrument which has been designed for re- 
moving pieces of liver without a full post-mortem examination, m all 
ca«es of death tlirough an uncertain cause, a specimen is taken and 
examined microscopically (vide infra) The mouse-protection test is a 
test to show the presence of protective antibodies in the bl^d, and a 
positive result indicates that the patient has at some time suffered from 
yellow fever Thc«e two methods have shown the cnstcnce of the disease 
in many parts of South America and Africa where its presence was hith^o 
not suspected, and the findings have usually been confirmed latCT by the 
discovery of clinical ca-e^ In Africa, in certain areas m the Sudan for 
example, many ‘protected’ individuals have been discovered, though the 
disease lias never been reported These have been called 
and, recently, in one such area m the Anglo-E^ptian Sudan, i e m the Nuba 
Mountains near Malakal, the ‘silence’ has been broken by an 
epidemic In known endenne areas where the disease 
epidemic form for many years, children 

not shown positive protection tests, whereas older ehildren m the same area 
have prov,aed a large percentage ol positives 

places distant from the yellow-fever areas, no evidence of antibodies has 
been found m Hie blood ol yST and above, and high 

Season and alcituae — High teroperavuic , , mnfined mainlv 

humidity favour the spread hfghest pelk of incidence is in 

to coastal areas m the true Lcura much above sea level, 

the hot damp months of the year It reldom ctcuts muen 

though it has been reported from L ® disease appears to occur 

Both sexes are eqoally rote form ol 

more frequently in men, this *0 /orest workers Persons of 

the disease which is almost en^rely j ^g_ takes a milder form, and 
all ages are attacked, but m fWdf. “fj., a„ „„s seem 

la old people and in alcoholics it w ^ foreigners m 

equally susceptible but the disease s mo e 

endemic areas than in the indigenous 
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ETIOLOGY 

.. patient, .nd preaenW 

one worth recording as Pro/easor l is the o^y 

down the wrong path bj a clS Jed 

He isolated a leptospira from^s 7” “o‘ » doctor 

It Leptospira teteraides I? ^ “®“®d 

causal organism of Weils disease wbiifc «. KteTO-hamonhagKe, the 

were really suffering fSm !Sdi7 d?d vilie these patients 

expenmenta m We4 Afnca wK^deahn* nn^ i 7. canying out 

entirely failed to confirm his earlier yellow fever he had 

mistake of a brilliant ^vestigttor ^>^510 aequef to perhaps the first 

Hudson mSd'indl'an SSkeyiT^Uh'wIIow^^^ of yellow fever) Bauer and 
of patients and thus proved thtl the rhlo,7« ^ ^’ood fi/trates 

‘issL''s%r.'‘i“4rr '/‘SL™, 

micro-m!cranrM'''Vu\,®™“'^ 5 jt™’| of about 18 to 27 

vacuo for many years It ako with-it«iT.di ^ survives freezing in 
mfeclants, such as phenol 1 m 150 at 30“^ hi'f action of some strong dis- 
dynamie action of meth^leL m 

tnmses, it ™U not mnltjy except Sltable 

the pallet with yell™feveTorVanimah°i*™‘'‘f /“I Paafropic)— as in 
intra-viscerally from such a patient (ul neurS'’™ subcutaneously or 
tion in mouse brain, or (ut)^ atrnni/v . inocula* 
after serial cultivation on nerve-S-ee ohn?®® n ®“? organotropism — 

18 some evidence that the neurolmmi. membrane There 

viecerotropic phase under «'ert to the 

egg-pown virus can re-acquire ita evidence that 

Susceptible animals— The rhea. neurotropic tendency 

mcerrtible to infection SiS^fc mouee are most 

plains, IS probably the most Sentfff «fnimon monkey of the Indian 
African and South Amerai, monl^i but other Asiatic, 

species of lhe«e may form the rcserenw nf susceptible, and certain 

(VI* Infra) “ tcservoir of the jungle form of yellow fever 

TransmiS-Infeon® s’^iT “ '“^'Pt'ble to the virus 
“r“wdh '“"’® ‘’“™c intecWbvr^, “ ‘be laboratory, and 
mlro*rP„ “‘‘r™ “utbid niatenKL'”"‘=''‘ ™tb the blood of a patient 
of the moculation animals, before the 

fever I'oundation yX7C member ’of the staff 

yciiow-fever laboratory developed yellow 

to“nJm T*-”* tsuusmitter of the urban 
vittalus laboratory conditions mosquitoes haxe been shown 

in Africa ff ^^pscmi Cvler h f ^^teocephalxis, $tokest, 

ietenS, <=<^PncZl il/awonm afneana 

m°Se iSoSev S”“ «« Smptom ‘r‘®> <fu™g a period 

lion) up to tte end S7he'th" n' ^™^‘™lod 

Virus infeefmTs ^ i third, poesiWv ♦!> / Within 12 hours of inocula- 

condilion, ,„ the 

g latent period is about twelve 
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days, and from this time onwards and for the rest of its life the mosquito 
may be mfectious, the infection is transmitted by the ' bite ’ 

The method of transmission of 'jungle' yellow fever has not been 
established Certain jungle species of mosquitoes, eg Hcemogogus 
eapncomi that live and breed m tall jungle tree-tops, and Aedes simpsom, 
have been found infected in nature, and shown to be potential tranomitters 
In this form of the disease, transmission to man is probably an accident 
in an epizootic cjcle, the disea'e being normally transmitted from animal to 
animal by the same, or some other, insect vector, as the animal re«er\oir, 
monkeys are suspected, because in jungles where the disease occurs 
sporadically, monkeys have been shown to cany antibodies in their blood 
Factors determining inndence — The mcidenee of the disea«e is con- 
ditioned by (a) the number of the vector mosquitoes (b) the supply of 
the virus, and (c) the extent of the susceptible material 

Aedes is a domestic mosquito and thrives best m towns In the urban 
form, man is the only source of infection, and it is probably mild and 
unrecognized ca«ea of the disease that are the mo«t important source of 
the virus The highest concentrations of (a) the transmitter, (o) the 
source of infection, and (c) susceptible individuals are found in towns, 
and it is therefore here that the epidemics usually occur 

Immunity —There is no natural immunity to this infection Popula- 
tions m endemic areas subjected to frequent infection appear to acquire w 
degree of immunity, for the death rate amongst indigenous inhabitants is 

''%“r5uXctt"rrcSUnS.ly-BO ^ 

e™ b«n repoT^ran”^ ” S™ 

dual 75 years after the di‘ea*e The irorounity of n^t\js is due to m'ectloa 
in earlier life, when the symptoms may 


Immunity can be conferred oy l . , * ^ears 

about ten day. after the moculation, and larts “ 

He... pro..™.. T» £ U.’.d » 

and 25 children ^ould be cho^n Three cem of the eerum to be tested 

taken from each Md the „at*emul«ion of the brain of a mouM 

IS mixed with 15 eem of a " nuxture 06 cem a then injected 

mfected with the neurotropic ww Y' Kye previously had an intracerebral 
intrapentoneally mlo fix “’«,?Srjr^rch solution 

injection of 003 cem of 2 per ce -umw the test a positive but if 

Ob^rve for 10 d.yl. ■ .d.o ... 

four or more die it a o^^ative that w Quantitative teat is possible which 

By ddutmg the serum furiw . diagnostic purposes 

of blood in the firet in.tanwi 

rr. 1 mortem picture include, the oliie 

Morbid an.tomy — races) and of all the orBans 
discoloration of the .km (m the fart sM „pe„ally at pre-sure points 
and tissues, eechymees “H "'"r «' f^embknes sometimM extent e 
petechial hasmonhages “‘'’O'' ‘“ 5 ““’ “ ’.blTr.ln'md 

h^orrhages mto the uetechial hsmorrhage* in the bra , 

liver, fatty degeneration of theh^ P ventnde- 

occasionally extensive htemorrhages m 
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changes “af afeSTj“ far" than ‘S' 

the organ suggests The parenchyma S nf th f “PPearance of 

degeneration These changes ai^^smtiaWv P™Sressne 

ones are cloudj snelhng fatty deSnSafmn "“"-'"flajPmatory, the mam 
necrosis of the hver parfnehyma cS with™, “ 'ha™cteristio hyaline 
One of the earliest rhftnfrAc I. interstitial changes 

cj-topla«m with some (Edema aMhattheh^i? granular appearance of the 
IS lost The fatty chaneL ^ . hexagonal shape of the liver cells 

Jo" V" '“I theraroTSri","? "i?/, sifie qua non in 

so that as the degeneration progresses w which coalesce 

changes appear to be compleS^'t: lu® droplets appear The fatty 
Uic non-necrotic portions of the hr or being more apparent 

tte'ief “r'F ““5' '=“‘>“0 

first "m*^ **’ usually rounder and f^^hh’^tolysis occurs in 

arne«Tf chr^Xn matenJ there is at 

hrat“'‘f®°e"' 'bromllolysis and L e • 

InM ‘"dophil bodies ’ “ 'ytpplasm contains ' punched 

?fecS stC's d'e?" 



blocked vfth and in the glomeruli, there are 

" "ft £ "f- but microscopically there 

are constant m fatnUn^ ^alty changt^ of?h lymphoid tissue 

the lott blood preosurr hyaline deSneraf^^® myocardial musculature 

m the second toxa>tnf«^')'^ ^®te. andthi* found m a fen cases, 

Tbc bver'chang™Vr‘ef«. beVeelVteJ7o?» ‘bat appear 
cases one of the t^e most constant ^besc changes 

^"h'c''‘p'a&„'gy”^•'■^f S*-'’’ *'■' '"'-y irss; ‘wlV^p'pZ' 

^-r . apparent., 

carlj stages up to the fifflt°‘* 'bemisiry —There lo d i 

Icucocjtosis Durinrr ♦! c®*" dav atftsJ^l^ ? loucopenia during the 

mononuclears (h^ la ” ^/ymphopenia which gnes 

Very early tlicre will i ^‘elative increase of large 

'"■* P«-dne)rni"d‘‘'ia?er‘"a^'”“b''™b,nwniia (indirect 
» en jaundice develops, bih* 



SYMPTOMATOLOGY 


301 


a ociated Avith the occurrence of hsmorrhages 

thm! «PP'“'' '" ‘ke “nno early but by the 

le na fourth day there is usually a very heaiy cloud amounting to 03 
1,11 ""u “ development of jaundTce bile 

will appear and m sev ere cases there mil be humatuna The urine is often 
scanty, and the urea and uric acid excretion may be low 

SYMPTOMATOLOGY 

Clinical types — All degrees of severity svill be encountered and 
division into types is artificial but will perhaps facilitate description 

(0 The aborliie attaek — ^There is a mild febrile attack lasting from 
a few hours up to a day m which there is malai«e and headache this tjpe 
of attack may be mistaken for a mild influenta but the disproportionate 
seventy, the presence of albumin in the urine and the slowing of the pulse 
in convalescence should rai«e suspicion as to its true nature 

Durmg an epidemic, e ff the l»uba Mountains outbreak there is often 
evidence that about 70 per cent of the attacks are apparently sub clinical 
hut It 13 probable that if tho«e natives who showed a positive mouse 
protection test could have been observed closely the majority would have 
shown a mild febnie attack of this kind 

(»») IneompUle oftacl— There is a sharp rise of temperature with 
severe headaches pains lo the body and po«sibly vomiting the temperature 
shows the unial fall on the third day and may even rise again the pulse 
IS cbaracteristicall) slow, but there is no jaundice nor any of the other 
severe symptoms However, m «uch cases a considerable degree of albumin 
tiria with cylindrical casts may develop from the third to the fifth day 
(til) The classical attack — This is described below m more detail 
Incubation period -This is usually from three to six days m the natural 
infection, but in the case of laboratory infection instances where the 
interval was as long as twelve days have been reported 

The onset -I d the tjpical severe case of yellow fever the onset is 
sudden, with fever and pos«ibly rigor, and a rapid full and bounding pulse 
very severe frontal headache with pains m the eyeballs and photophobia 
pains all over the body but particularly m the loins and bones an intense 
DUming sensation and dryness of (he skm a furred sharp pointy tongue 
with a pmk tip and edges a red and swollen face with the eyes bloodshot 
and ‘ beadv ’, anorexia and severe prostrahon „„„ 

The eoEfie of ihe diieaj. —A. the motion subsidee this febrile eon 
gestue stage may be followed by a short interlude when the temperatoe i, 
normal or sub normal and the pnlse rale drops P'??? 

rapidly succeeded hv a stage of intense tosffimia the blood pressure falls 
and tLugh the teSeratoe n-es again the pulse rale remains low 

ITie loSia iLreT-cs to is naisea and vomiting jaundice appears and 
■ncrcasM therf are hlcShages from mucous membranes into serous 

’’'Tn^'Tmtnrclsrs 

with delirium or m the period ^ ® y^ck vomit melaena and 

hffimorrhages from all mucous state Death seldom occurs 

hiematuna the patient passing into a comatose state 
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fe to.pe.atu. . do™ 

m 24 houraand remLn™S‘‘fn?’thr“ *''“/P'y-/®'‘''‘'"S 103°F or lugher 
days or more {see charts figure 88) ^ another two or three 



(a) I I ■ ' *1 

[«) A Ssf've® '''’" ‘'“Peo’ture Ind puPe chart, 

. The’ “Srratd 7:lr“ - «' •«•> 

lowe? du™* *'’® temperature It mar"dm® P“''* 

levpf S,' ® ‘i' P't'oe* of calm ’ andTf'Lu”*^ P't “mute or even 
second febrjie oenod ^ beyond the normal 

te-s yi!' °i i Puke%S?h f a rising 

, j“nT« l‘l‘-gnost,c?4ortai« 

bad^ progressive— up 

Rioderat^ eat ® common but oAt eppearanee suggests a 

IS rare exceot — tusoiuma and restlcaan Purpuric patches appear 

of the S arwith™""? “"'^'‘‘0" vise T 'i'''”"'” 

occurs from 5 '“''f. but trfew^ ‘^e onset 

ebaracter, Se tvoicM ..''“7 ““"uc* and iSav^*™*'' ^“'“”6 

a grave issue ''“mt ’ of yelloiTfever Sh”! “■ 

ever, wnich always portends 

A Th, chmcal rf„„ “ACNOSIS 

presents httledifflTulty lh™ -The cluiical^ c . , 

are two distinct BtaMs lain of events TJ TO 1 . ^ “ ‘yP's®' 0 “® 

the Hubsequent intaise^n^' attack, Uie ea^ f.brd7 "''um'teristic, there 

portionalelyslowpulsriTO ™“ ’'■•h a fallmB M‘ j“”Sestive stage and 

early appcMaMem th' , ™™E jaundice ZZ “ i?,'* Pressure, a dispro- 
until anma “pOTcM. tou” ■‘"»™TwhmhTTO“T hemorrhages ^he 
Even If jaSc7‘; 'V” “'““st mal^e .“'“7“ '“pidly m amount 

eveiy fatal e£e“*“aAft.t™S^ , „ . 

During the presence of death ^ ^^se&se, it will in 

fever of two or three outbreak tv, 

degree of headache and duration aasoc>«Vo^*^' occurrence of mild 

and the presence of f disproportionate 

“ Will lead to a suspicion 
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of yellow fe%er In an isolated case of the mild type it will be almost 
impossible to make a clinical diagnosis 

B Laboratory dta^nostt Tests fot the presence of yellow fever 
virus — The rhesus monkey is a susceptible animal and can be infected by 
the blood taken from a patient durmg the first three days of the disease, 
the monkey will die of acute yellow fever withm a few days 

Similarly, intracerebral inoculation into mice wnll cause an encepha- 
litis, wnthm seven to fourteen days but as other virus infections also cause 
an encephalitis it is essential that such tests should be controlled by pro- 
tection testa with ^owm immune (yellow fever) serum Blood taken for 
such tests will not retain its virulence even in the ice chest more than a 
few hours, but it will in the frozen and dry state It is therefore important 
to take the blood at the earliest po<«ible date in a case of suspected yellow 
fever, and either to carry out the tests immediately, or to freeze and dry the 
material until the tet can be done, in the latter ca«e the results will be 
le«3 certain 

Tests for the presence of immune bodies — When, in the later stages of 
the infection, antibodies develop their pre«ence can be demonstrated by 
the mouse protection test if the patients serum after being mi«d with the 
virus and injected into a raou«e protects that mouse from the effects ot the 
injected virus, this la presumptive evidence that the patient has at some time 
or other sulTered from velto® fmer Although these “"‘'‘’“'‘f’ J 
the blood at an early date and neutralize the vnus “ 
eo that mosquitoes ate not usually infected alter the 
disease for purposes of the mouse protection lest the 
present in euffiemnt quantity to ensure a 

twVnly-first day , the diaguo-tic laluc ot this test is thus limited (For 

'“’’TrtSf SitMhe neurotropic zurus ca^ot be f Vw ■“ TOe 

the importation of ncurotropie or panlropic .virus (the 

zalue St an mtracerebral test in be found 

vaccine vinia) is u"ed is ““.“‘Lnt trerfrom yellow 

m India and other eastern countries which ate at presera iram i 

'“"C Po.<-n,or,cm Jupnoiw-m 

enable a post-mortem diagnosis to be maae y 

'“"TrSoi of the hver can to to “ 

full post-mortem examination or, devised for removmg 

piece by means of the viscerotome tte . > jj tissue removed 

small pieces of tissue ^]‘^®^V°^lo^c^8eclion5 are cut The histological 
13 placed in Zenker's fluid and p 300) , 

picture m yellow fever is essentially a long metal box 

Viscetotoray — ^The _ -r four cuttmg blades one of which 

one end closed and the other the instrument is thrust mlo 

13 flexible and movable (figure HV) 





■u Tile TiscCTotome 

. C«t.u.Z.te “fur, 
d Thumb gnp for closinf 
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flexible blade SsmoTOTforwMd’'Spktra^h . the 

a more or-less square mcmm ”P™ ^ to make 

rectangular block of tissue to mcrt the Iowpi'’h!”H behind the 

the rest of the organ and enelodM »♦ blade, it 8e%ers a piece from 

then uuthdrawn^opened, and the contamed^ZT/rgan «er^ ” 

it tram left to mhl 20 ' mlh 

91a) IJ pushed th^Ueh' tG, "''"h 

sham thrust tVlien the lower fixed blade h.i »the abdominal wall with a 
blade ]s opened about an inch Ihe in«fr>ifna^« Penetrated the liver the flexible 
f®^/hout half nn inch and then'the m !J further into the organ 

held firmly in this position while the VKMrotome'^f " fonvard again and 

,n flexible blade 13 withdrawn ’ y’|hdrawn from the body 

TheToIe°madeT'^^“^ sectioning removed and placed 

OTimg and teikiii womd SliilS m It rh” "'ool to prevent 

taay seem snpetfiuons but it Z im5k ” “““.'deled necessao' The ™S 
post mortem proeedure " ‘ ™Plia«!ed that this viscerolomy is oo 7 y f 

DiBerenhal dmgnom — The moat 

veliorw symptoms of J^k 

veiiow fever are fever and laundicp 

S- &fatrht-5 ’ 

l"c«Itra,“‘TLm%'''r“' 1 

olaboi.H n!'® '"“■'‘'■tal feters the parasite 
Sd.ee >i™°"strate, while the 

jaundice appears earlier and tends to im- 

7 ^S^^^^^&s 5 ==s==^ tnav nni . fever parasites 

— g bmLia of htemoglo- 

^=f * condition should not be 

fever S>m f haematuna of yeliow 

Figure 91 Viscerotome (ai a , spirochiSS^ J? ^^Japsing fever the 

.«d ( 6 , ops,' <“> 7 J"' P'"- 

jelloiv fever but th. a ‘"re of denim. , ‘""P®"; 

^.“XrSi;.rand' 

P.Srii;SgX“5‘^~^ ‘-= 

be rememLed lh"at fhe'%“r„~^et day 

peeent m the patients blood and is 
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unneutralizcd by antibodies for at Iea«t three and in some cases up to four 
daj a, and that therefore every care should be taken to prevent his blood 
touching anyone’s unprotected skin during the proce's of blood mthdrawal 
(In most countries immediate notification to the health authorities is 
imperative ) 


. PREVENTION 

For the disease to be spread, there are three requirements — the vims, 
the transmitting mosquito, and the susceptible population 

The main successes in jellon fever prevention in the endemic areas 
have been achieved by aedes control A^es is a mosquito nhich is very 
local in its habits, it bites during the day, «o that thorough spraying of 
offices, and other living rooms as well as bedrooms is necessary It breeds 
in small local collections of water, in old tins, broken utensils anti formicas, 
hollow tree trunks, etc , and is therefore easily controlled by general sanitary 
and water tidiness In dock, areas the fresh water supplies of sinall country 
boats 13 often a source of breeding and receptacles m which the water is 
stored mu't be kept covered Where one is dealing with an undisciplined 
population, very careful inspection at frequent but irregular intervals is 
essential It has been found that provided the aedes index is reported 
below 2 per cent (that is only 2 per cent of hou«es inspected show aedes 

breeding places), yellow fever will not spread 

Andes •ddom flics more than n lew ■'undred yards Irom its brecdm| 
place, and therefore control for an area of four “ 

house, or acrodrornc, is u=uolly considered 

moored a quarter of a mile from the shore in a ytHo P J, ^ , 

considered to bo safe, but this d(^ nor take craft o“ m 

mosquitoes beinn brought from the shore in m s 

elimination of breeding 

destruction of the adult smeared on the ankles, 

protection some deterrent appbea^on s purpose the 

WTista, necK and other exposed parts ^ ^ 

following makes an effective cream (*^^ , ^ 57 parts 

C.t™.lho,l 

Ligufd ^extract of pyrethrom 5 parts lOO parts 

i^.r.,T ndnnted With increasing frequency 
Another measure that susceptibility of the population 

in several countries is the reduction of the suscepv 

at risk by prophylactic inoculation BUgge'ted prophylactic 

inoculation and Sawyer e£ ol 'n ,of«cted monkey in wmbio^ion with 

m ttivinz an emulsion of the mer or n development of the disea e but 
;on!eil.4.t the ™U- 

(1937) and been removed rerammg its 

membrane from which nerve t , neurotropic n npw 

has lost not only its T^rotropic tat numbering mUlions hare now 

antigenic properties ^ith this Tinu 

been carried out ofratn which was originally a viru 

The vaccine is hundreds of times on "lou-e- 

pantropic virus that had been completely lost ita visce P 

embryS ti-sue culture medium nnl>‘ 
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some hundreds "of'tlmes” on™hic?MnbiTo from’wh ' h “'““S'**’ "Sam 
cord had been removed bo thA* if Y^ich the brain and epmal 

virus thug made 3 no si oiL S.hl The^^first 

of those inoculated suffered So “imndiM 

accidental contamination vith RAmf * 1 !®®' possibly due to an 

entirely innocuous, the injection w nnT^foli Present strain is 
reaction*, only one injectmn of 05 cim 500 mo^ 
necessary, and it producea an iT ' l "’^^se-protection units) is 

day and lasts tor a conaiderSTiSL!!i5!'^ 'rom the tenth 

protective power of the blood at the*cnd of'too diminution in the 

recommended after this interval ™ ^ ''ovaccmation is 

theute”kJSi:“^rtM Bf -'ected animals, 

In South America and Africa, ^wholesale inornlA?’"®®' inoculated 

especially m areas where the lunelf^ carried out, 

is no other measure of control ffica^^ni as there 

be used in^ these circumstances ’ present state of knowledge, 

ta"sm?ttmg mosqmtoc7Me^b'fmTr.‘^’j Population 
«o that the mam preventrve actmto at""'' '■■'conWIable, 

The virus has not yet arrived m India and n? direction 

Its exclusion from this country ° ° ^ consideration must be 

duced a new^ sJu?c?ofVat'^ef S w 0 ^ 1 ?® 

other Other possible channels attention is now 

other west coast sea ports where ^ Bombay end 

WrmS/S ?etu?r^AT P'-ocautionary measures 

Ca?o' pa'^sing through active vSf* ^'’oiri Lagos on the We^t 

and reach v regular service again at Cairo, 

an mSed pereoii »>-e potential 1 ““P'"'*™ 

may be /or ® Passenger 

f” ll"'*' '' ‘™°P’ 

f,»? f®'’ of *»os^tal ‘*«atla ocra^d available but 

tion of tit tSL I'il mortality was oaly 

the infected batches tI« “tm^uced la W*” ‘‘‘e yellow fever virus 

r®™r without sny human serum, 
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Knrnchi from the endemic or ‘ silent ’ areas unlc«s they ha\ e pa«sed through 
either Khartoum or Cairo, v.hich are anti-amaryl aerodromes, (that is to 
sav, e^'pcciallj equipped for anti-amaryl (anti jellow ^c^e^) measures, 
which include local control of aedes mo*quitocs and ‘ di'in«ectization ’ of the 
aeroplanes before they Ica\e}, and unlcs they carrj a certificate of dis 
in«ectitation from a competent authority in one of thc«e two places For 
di«inscctization ‘pjroeide 20’ a pyrethrum «pray with a kero one base, 
has been used, but there are similar preparations with watery base’ which 
are safer and almost, if not quite, as effeetue (see p 116) 

In India, the further precautions that are taken include the 
following — 

(a) Another IhomuRh fpr»j ibr of the m«i tc of the plane le earned out before 
the paiscDRers di.«crabark or thi* luRRiRt « renoved 

(b) If the sirtraft mivM without a disin*ccti*ation certificate it will be 

‘dinnwliied' on amiel m Inda and all per«ons on board other thp tho«e 
who ha\r been rrotr^ted aRaiMl the di«ea^ bj a preiioua attack or by satis- 
factory inoailation will be eubjeclrd to isolation for a penod not eaceeding 

tine daya from tie time of am\al of the aiwtaft *„ 

(e) A Pfr-on eomioc from an area infected with yellow f«er is not to 

ml,r lod^ miev. > penoj o! Dint 4 d< ('« '“iS S blS) 

when eien m a symptom fr« patient the wrua may be P^^'ent m the Wood) 

has elapsed betnoM tL date« of his departuM from sXeLd 

India If he amiM m India before the moe days bait elaprod be w£bs wbjfrted 

Uy saliafactora inoei htion « tuTmvtl « ye^ow feaer infected 

“Ur.'"™ ,‘h.l3«n.“« h.. .mT.l 

(„> „,.''’r,o4“h”»D ...r. WDt !.« d-r..'.- (-» 


K.»s, S’'. «»> 

The sanitary aiithorities /I. *5^ 'Inures enforced in other countries 
inlemalional authorities to gel which were eventually 

but they insisted on certain ^nimum r^«>remenU 

acceded to, and have been m operot on Cautions do not provide 

fcrcnce with international air traffc fg^er but they constitute 

an ,n,pa..able barrier to the "J/Sm that India , immunity, up 

a very effectne one, and it is probably on mi«» 

to the pre«cnt, has ,>,.i u, no circumstances is one permitted 

It should perhaps be repeat^ t , „y purpose whatsoeaer 

to import yellow -fey er virus into » j jjjg rapidity with which this 
Aedes fTffj/pfi al«o transmi^ ^fdp^of how yellow fever would spread 
infection spreads gi'W one s®™® Snecial measures are taken at aero- 
if it once gained a footing m In «pccies, as an extra precaution 

dromes and in dock areas .^o invasion by yellow fever, aedes 

against yellow fever In the all other sanitary measures 

control would have to be given priority ove 

throughou\ the whole country ^ East, including some com mg 

Many people who are corning out to m ^olesale 

to India, get inoculated If^'^XSuwg^stocks of vaccine are being 
has not been practiced m India yet Ihougn g 
held in readiness for an outbreaK 

treatment disease so that the 

There IS at present vermbiht, m the 

treatment is es’entially symptonia 



lELLOW FEVER 



- uy Bome workers a: 

^quam “““ 

jcr VI 

Earlv niirfrat.^^ Take hourly 3* 

an4SXr-^^'“ . 

BatUsinm—Pt,, u ^ ^ hydrotherapy rather than 

muscularly “ '^'■'“'’■‘rbitonc gr ] to 3 hv „ „ 

, ^nane-Dry cuoom. , , ^ ^ > ’"'™- 

, StimuIaMs may be ro. . 'odram bicarbonate 

to ■’“™^ ‘'■' 

serious conseSueS'* ““'“sed ve?J‘'Sy “f = 5 “"y With reference 

/ 1 inaiscretion may have 

The disease was at nr, P>^ognosis 

| 4 ’ th? 

InSnl^iS-^SS 

definite clinical attacks 'of P®*" cent of F» recognized 

will vary considerably die amnn *°Pfu suffering from 

It is undwibSv'^'"® ^ ®>fc«msSScfs‘ 
both in its sevpn?^ sometimes a verv semi-immune 

recent epidemic m ti,a a ®nd m its M, ^ ,®dd disease comoarable 
to ha, e been 10 p‘e”r c‘ „^^®'“-Egypt.a„\trtL”™’'r 
and L r’.fe’,-" a'annmo h,„.._ . 
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Add*ndum— N’o oiitstandinp ob«cnatioiJs li4»c been made dunng the last two 
i wpnt work on ihe rwmoir of infection of jungle yellow fever has 

clarified the position (Dugher et ol, 1941) 


A« well as Ilmtogoffw capncima, the most loiport^Dtiungle \ector,Aedes leuco- 
planus and Aedcs smp'ont have been found infected m nature No jungle animal 
has yet t»en found actual!) infected, but monkeys and opo"njm3 caught m South 
Amenca have given positive mousc-protection te«t3 It has been showm that sev- 
eral species of both monkejs and opossums are susceptible, but that as in man the 
Mros only circulates in the blood for a few days (maximum 7 days m opossums) 
This means that, as in the ca«e of the uriian outbrnik m man, the maintenance of 
the jungle in/ritioa dejirnds on a coaUnttoos supply of fresh susceptible material 
In Urban jellow fever m the endemic areas this was supplied by visitors and newly- 
born infants and therefore the infection only survived in large population groups 
where a eontinuous supply of fre^h fuel «as maintained In the jungle this is fuj- 
plied b) migrating mammals and inar«upiab as well as by the new!) bom, and it 
has been shown that jungle foci of mfeetion tend to move from place to place 


The infected jungle mosquitoes will surtive for several months so that they are 
more truly the re«cn oirs of mfeetion The> may al o migrate into coffee planta- 
tions where they come into clo^r contact with man and may become the vectors 
m a small localircd epidemic The greater danger u that a man who is sporadically 
infected in the jungle as frequenti) happens when tall jungle trees are cut down 
and the tree-top dwelling Ilamooogu* copneorut ®wanu around the woodmen wilt 
go into a town during the incubation penod and start an Aede* bom epidemic 
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Definition —Riff vflii / 3II 

disease “ Is transmitted to man 

p/btare“fThi“LpE^'''r T, “ 

by a specific filtrable v CAamnle r?/ distribution 

examples that have not veXi.'’* which there ./e 


r 01 the hpnot,*. X *«ver becauoa I r . ‘Rai ii 

by a specific filtrable vir*^ ’^tl exampfe n°/ African distribution 
examples that have not vcf''*'i.'’* there a/e^ ™dd hepatitis caused 

" h *‘®''«lthediS.if"! probably many other 
drajnbed by Montaom.™'^ ’™‘'“r doease “ “ specific name 

fK?;' *“ «« '""SiS '’““b"' 

‘be li lease and ‘ .uS'&“e ‘be laiusL „ e»ora‘ 


id-.T.fs -3 “”»» 

n„. j , '“boratoiy asswtant « handling it developed 

— ^The dic«» <^>ed of the 

°r''J.rhev™f,aihe°X®/^^^^ ™"<‘y “ 

-e,1S;ieS7oS itl V a fi h “ 

present for six days after ’’if™" ““d K atSlk ''™> ^3 to 35yy in 

S‘bbred by antibodies ihS' “f th^ l'ft'* 1° ‘be red cells, it is 
affinity for the nervous system ^a b oS Tb'" "'’‘“l!; “ “ 

■” '‘<*”“»o‘apper,„Tba„™shasan 



TBCfcTMEHT 


311 


It IS transmitted through the mucous membranes or the scarified skin 
Mo»quitocs of the genus A/flasonw, especially Jllansonui /useopennofa, are 
suspected as earners of the infection in nature 

Immunitr— There is immunity after an attack, which lasts for some 
years, ccrtainij six, but is probablj not permanent In animals it lasts 
only about six months 

Pathology — The morbid Anatomy has been studied in animals The 
most characteristic feature is a focal necrosis m the liver, at first discrete 
but eventually coalescing There is a hyaline degeneration of the 
c}topla«m of the liver cells, and oxychromatic degeneration of the nuclei 
Blood picture — riicrc is a Icucocytosis during the first 24 hours of the 
attack and this is followed by a leucopenia with a relative increase in 
lymphocytes 

S)mptomatology — Tlie incubation period is from four to six days, 
the on«et is «uddcn, with rigors (often), malaise, nausea, headache and 
photophobia? backache, and a feeling of fullness in the liver region The 
face is fluohed the tongue furred, and there is constipation The tempera- 
ture ri*c 3 to 102‘F or higher, and falls rather suddenly about the fourth 
dav , w ith profuse sw eating The di«ease runs a benign course the mortality 
being almo«t ml but there is marked weakness and a tendency to sweating 
dunng convalc'cence . . ,, j.,.,-- 

DiajnoJil-A diagtioiis can be mack by “”'“'“'”8 af 

the first tc. daya .nlo mice, 01 cem beme gicca 

“rSE control mouse wdl not die H the 

MniaisthatofUi/tMillcj a, raouse protection lest 

(c, ^nEE^“T^:;S,f‘o^'ra test, Shiob remains 

’"'“■FbVE.elsXTo ™dr.nl,a.od from^."«--. 

''''&i?«mmn -A'cacTne mad“^^^^ a «««! ™ 

Syt; 

covered The is reputed to cut short an 

mouth and intraveoouolj Convalescent ee 

attack 

BEPEBO.CK .1 B.0 Vsller F.v.r 

.912 13 

Movtoomert, It E (19131 ffairobi 
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Introduction. — The two mam clinical s 3 mdromes of this group are the 
mo*quito-bonie dengue, and the sand-fiy-bome sand fly fe^er Both 
diseases are caueed by filtrable -Mrufes, arc clinically characterized by «hort 
fever, a rash, severe pains in the joints and back, and headache, and are 
diseases of very low ruortalitj Megaw, who nas one of the first workers 
to insist on the recognition of this group as a group — a procedure ^hich 
provudes, m the writer’s opinion, a logical classification — tended to stress the 
similarities between the two and minimized the differences, and considered 
that there was some evidence for the identity, or at least the common origin, 
of these two viruses which, he suggested, mi^t have acquired certain special 
characteristics by being tran'^mitted by insects of different species 

Most workers, however, who ha\e had experience of both dt«ea'es, 
recognize the clear differences in the syndromes, and consider the t^io as 
quite separate di*ease«, probably caused by two dietmct viruses Admit- 
tedly, It may be very difficult in any one particular ca«e to be dogmatic 
and say this is definitely a ca«!e of sand-fly fever or of dengue, but, given 
half-a-dozen ca«es of each disease, it will usually be possible to say, quite 
definitely, which set is dengue and which sand fly fever Further, there 
13 no evidence of the existence of any cross immunity 

Megaw postulates a third member of this group— dengue of unknown 
vector Our knowledge of the short fevers of the tropics “ 
from complete, and a po«sible example of another di*ea«e of this 
IS so called Colorado tick fever, a djsea'e of vim ongm 

mainly on epidemiological evidence, is thought to be tran m y 

^ ^ Dermacentor andersont (Toppmg et al, 1940 ) 

; The dengue-Iikc nature of this daea«e (wde figure 

r . . Q21 seems to be more certain than its suggested 

V- h\ ‘ mode of transmission 

V future may add more members to this group, 

more than justifiable to keep the c a«i. 

IJ ., ' . ’ i ' . '- r^ on aTopen one, but the inclusion at the 

K T.mpm.»r. present dale [h” '““J ' 
chart of Colorado tick fever Sector’ m our classification Will ^ f 

(Topping et al, 1940) and might imply the recognition of a 

emgle .pecfic ehmcal syndrW»hose lull ud.ol»iy 

dengue ^ ^ , 

Definition —Dengue is a short rashS°and a^temmal ii4 

characterized by severe pains .nd epidemically m the consul 

of temperature It occurs , -ounces It is caused by 

rflSaWe aSSaui ItS 

''H.n.m.I— Dengue to. "j” i’S™ 

' epidemic outbreaks were ongia from tfenffuero. an affecled or 

WM applied to It The word w of „ imnatural gait of the 

dandified person, indicating the -t,,,.!, 

'“°'ln'l903 Gntou. tnB.n..tted ^ SISSurf”<top!e in blood 

he de.e S “ enlex In IW d" .'.’■.d'S eDoiw 

that hnd l».n p.«ed Ito”* Kl» Cl.I.nJ 

s?ld“fhrs'vv eS^u.- 
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DENGUE SAND-rtY CROUP 


EPIDEMIOLOGY 

Astributfon‘’m u!e‘'four*’ml°OTToMmra^^ “"n 

Australia In America racTnt for T ^ 1 ’? Q™™slaml m 

thcre^fore conS mamly'trcoastal ?rLa^''‘"'’'“'‘’" '* 

It does not occur at^an afutude o'f c^iwi country areas 

to the plains m the sub-tJoS IZ? 

subject to cyclical and eeasonal tropics, it is endemic but 

temperate rones It IS usually emdemie sub-tropical and 

and m Athens in 1927 yhen at leSt hllf epidemics m Dallas in 1897 
public services were tempo5arSy Socat^d suffered and the 

Seasonal incidence —In the rhK ^ 

dSse' “in th’’“t' ™”'"" 

sSSS--“^:" 

are equallv Rn«ror,*.ki y'* 

inhabitants nearly^alwa^vse^^ 

not complete immuniiv ik 

S?att°a\ d ” “'"“ys ^rmitSl-rwho '^il 

The virus -Thi rt 'ETIOLOGY 
d“e'‘as?a'fter"‘”h“), '‘'''«“Ste^l;^te bffi f Chamber- 

^ ‘~r 

to little more than^ f oues are *uJibU second is 

being unnoticed Rece'S 'Z I ^ {"“'“'so for 2^hms 

sand »v lever or y^C^Iet-S" ZZZZZWl 

ana,o°T' “ ‘ ““t” tie ,s h„ u 

, The blood picture has c. i 

eucopema, which i. a Sranul^Sif 'ooto 

, there is marked 
® Arneth count ^hows a marked 
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shift to the left There maj be a distinct leucocj'to«is following the 
attack ^ ith the Ameth count »lill maintaining its leftward «hift 

There is nollung chnracten«tic m the urine it is highlj coloured and 
there is u«unllj a trace of albumin 

SYMPTOMATOLOGY 

The incubation period is u«ualh 4 to 7 dajs In extreme cases it may 
be from 2 to 15 da>« 

The onset is «u i Icn the Icmperalurc nsuig rapidlj to I03*F A1 
though the temperature is \crj high there is seldom a typical ngor 
Tl ere 13 severe hen lad e and pains in the eyeballs with marked photo 
phobia pain in the lack in the bonea, and all over the body causing 
the patient to a««ume a characteristic stiff gait when walking and to toss 
from «ide to side in his bed The tongue is furred and red at the tip 
Tl c face is fludicd and tl e eves are suffu cd There is very often general 
glandular enlargement 

Other symptoms inclu Ic con*tipation ora critical diarrhea accom 
panying the second ri«o of temperature 

Tlie fever v aric® con«idcrably from ca'e to C8«e and from epidemic to 
epidemic but there is a tendenev for one type to predominate in eac 
epidemic or scamnal exacerbation The seven day* ” 

tla-sical form The Icmpcrotorc remains high for mo Tin rfLv 

dornr slonlj to nbout !W and then ri'os suddcnlj on the 6tb or 7lh day 
and drops to normal again 



f . con-e<Mtre case* of deflgoe and two 

Figure 94 «howme temperature , ho«p tal infect on 

add t onal chart* the last bew k ..^ittent character 

In the conlinned type the Sometimes there is quite 

for the full seven days and then dro^udjw > „ce 

a definite fall with a few day s of noi^t tempo 

-the two phase type of nse of temperature a sharp 

In milder epidemics there wo y phase or abortive 

ri«e for two days which then fades away ^ , not noticed 

type the second ri«e of temperature may be so g 

or It may not occur at all higher than the first one tnere 

In exceptional cases the s®™" a late relapse about the 15th y 
IS a three phase temperature or 

The pulse is usually rapwl du^g the attack it is often 

may fall before the _ mmute 

very low indeed down to 40 per 


DENGUE SAND-PLT GROUP 

at the onset is a tranlToJy erySe^£?a' primary rash \vhich occurs 
Mcl Chest, and the secondarTr^KhKh ““Mmc, shoulders 

even after the fall of tempemtare on Sie Wh^J'sfS'’;! ‘‘“J' ” 

a macular or scarlatuutorm rash illv IILZ '» 

on-ts or legs and extending to ’thTEt nT '“fl “ “d 

otherwise all over the body It mav 1^ ‘ *” Iht 

there IS later marked desq^uam.t”7 ^ "''‘‘'““S “ ^"'re cases 

The following are’ MclsiZSiy’^TOu'Jtefe'd ”°h ““T complications 

‘>“'1 albummSia The^„j'T^P5’™’'“’ htomorrhages, 
though they arc not common They inclnd/^^'^r unimportant, 

to definite melancholia, multiple lomt mm! depression amounting 

which may be very troublesome 00”?^,“ ’, '’i J»'n‘c 

^ ^Va ^ tendency to faint months or even 

that are encountered are"thsci^sed*!h^~"^*’fa‘^’*^^'^'^”^ temperature charts 
rashes, show the same charaeSif 'y^Ptome; especmilv the 

epideime That is to say, tS ?re‘ uilm!"'^ i,‘“ '"'T ''■™ epidemic to 
Sme f “f ‘he cases, and olhci? wwM!^®” “PPeer only 

some epidemics, pains are the most “’ey occur m 95 per cent m 

soS" “'■' .mportanL whereas in otLrs” 

eooe sequel, arthralgia, ,7 the ™ie whVeSs m ‘’’“t ‘’•““hTe- 

, - .ague— 

“"’et.mes ve?y ’oteasf 3 ^ 0 !? f'™, and the rash, which 

‘he control of 

4 ™7mgVU'Ser“"%r'’"^ n„TX^^ “"“I,'! 

the use of mosouifn T,£.f= Measures shniiM°,i m both 

ankles, wrists anti the application include screening and/or 

3 . other exposed paS of theVnH^^^^ 

ne body (vide supra, pp 119 and 

There is no specific 

P-gat.ve, for 

should be applied, and *'”""en£ such ^ P/csislmg joint 

tincture of colehieum gne„'"”“"e containing’ Imtn!: „°f beIIa™4n?Td 
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Prognosis —This is always good In extensive epidemics, the death 
rate has been placed at about 02 per cent, the deaths occurring amongst 
old and debilitated persons 


SAND-FLY FEVER 

Definition — Sand-fly or phlebotomus fever is a fever of short duration 
charactented by headache, pam in the e>cbalis and all over the body, and 
often by great prostration It is caused by a filtrable virus which is trans- 
mitted from man to man b> sand-flies 

Histoncil.— It has been recogtuted for a long time pirticulsrly in India It 
was known as febncula pyrem of unknown origin (PUO) climatic fever, and 
by sarious other names Pytn (ISOl) desenbed it as a separate entity In 1909 
Doerr, Franz and Taussig showed that — (a) it was a blood mfection and that 
the virus was present during the 6«t day only (6) the virus was filtrable and 
(c) FAfebolomus papatasii was the tiansmitter In 1908 Birt showed that sand- 
flies cannot transmit for 7 days after the infecting bite Shortt and others (1934) 
hare shown that blood is infective on the second day of the fever 


EPIDEMIOLOGY 

It has a wide geographical distribution in tropical and sub tropical 
regions, but mainly in the latter, it occurs in the Mediterranean littoral 
including north Africa, Egjpt and Palestine, in , — _ _ w « sn 
SjTia, Iraq, Iran, north-we«t India, and central 
and south America 

It does not usually occur above 4000 feet, and 
never abov e 7,000 feet . 

It usually occurs lu late summer and autumn 
{vide figure 95), but the incidence curve will vary 
in different localities The sand-fly 6ca«on in north- 
west India starts in April or May and Ia«ts until 
October 

Th« vieui —The nrue is filtrable aad passe* 

Uirough L, anti h, Charaberland filtere It cirm- 
I.*.. * aif. j-,. kofnr* and dunne the 



Figure 95 Seasonal 
distribution of eand 
fly fever in Pale«tine 
(Walker and Dods 
ml) 


tlirough L| and L, Charaberland hltera n circu- 
lates in the blood one day before and during the 
first two dajs of the attack 

Monke>8 can by 

Transmission --It is transmmea oy r deyeiopment m the sand- 

colourcd sand-fly The virus a a g 

fly, durmg which it is not d ^ cand-fly remains infectious 

seventh day after the “ J be transmitted to the next 

for the rest of its life The is ^ ^ by feeding on the bodies of 

generation, possibly the larvai become mfeciea oy a 

dead adults considered that immunity is complete, but 

Immunity — It is generally cons ^_*ed even in the same season 
mromeplac4.ec=nd_^.tta^^^^^^ 

Filliotasr 




r 

f\^ ' : 


1 n I n n 1 1 1 1 1 " ' ' ' ! teueo^ 


rKaoioBr — 

change is sn increase m the 
permeability of the blood 
tissue barrier especially of 
the blood-brain barrier, 

though apparently the vurus 

does not pass the latter 
The Wood pen*™ shows 

a sharp leucopema associated 
with an absolute increase in 
immature granulocy^s dur- 
ine the fever often followed 
by a leucocytosa Uee figure 
90) 
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SYMPTOMATOLOGY 

The lacubation period is from 4 to 10 days, usually about 8 days 
The onset occurs with chiU The average duration of the fever is 3 to 4 
days, but it may be longer A secondary rise is comparatnelj rare The 
pulse IS strikingly slow, often from the second day of the fever 




Figure 97 Three sand fly fever lemperalurc charts, the first two are typical, 
and the last la unusual and shows a tenniaal nse suggestive of dengue (t\ alter 
and Pods toe at) 

There is a general puffiness, and uniform flushing of the face, the con- 
junctiva ate congested, there is restlessness, msoronia, and general prostra- 
tion The tongue is funed and there are often vesicles, unaccompanied by 
any inflammatory reaction of the mucous membranes, on the palate, but 
the fauces are congested There are pains all over the body, >ery much the 
same as id den^e, but headache, photopbobia, and iendeness and pain on 
movement of the eyeballs are probably relatively more intense There 
IS, m some epidemics, a sensation of an inten«e batid-hke restriction round 
the liver region, which suggests hepatitis, or severe hepatic congestion 
A rash is exceptional 

There may be general hyperasthesia of the skin of the face, head and 
trunk, and absence of the biceps and supinator reflexes 

Papillcedeina has recently been reported as constantly present in this 
disease in a «evere epidemic in British soldiers (Shee, 1942) 

Complications —There are not very many complications, but a con- 
dition suggesting benign lymphocytic meningitis hai been reported 

Diagnosis and differential diagnosis — This is clinical and by a process 
of exclusion The disease hae to be distinguished mainly from malaria, 
dengue, and influenza, the complete absence of catarrhal symptoms helps m 
the la^t named The author has seen a case diagnosed as small-pox, the 
sand fly bites on the forehead 
and wrists providing the 
characteristic shotty feeling 
The muscular pains and more 
especially the band-like pam 
around the lower part of the 
thoracic cage suggest. Bornholm 
disease Sand fly fever can be 
distinguished from benign lym- 
phocytic meningitis, which, it 
may simulate, by the low 
lymphocyte count m the 
cerebrospinal fluid in the former 









Figure 98 Sand fly fever temperature charts 
from Peshawar (Anderson 1911) 





C0VPAR.4BLE FEATUPES OP DEITGCE AND SAND FLY FEVER 


PREVENTION 

Preventne measures arc all aimed at the «and fly They can be sum 
raanred as follows — 

(а) The Avoidnnee of localities that are heavily ufested with aaod flies or 
from the nature of the terram likely to be so infested at the favourable season 

(б) The elimination or treatment of their breeding places 

(c) The elimination or treatment of the rest ng places of the adult fly 

(d) Personal preaentive measures aganst the btes of sandfles 

(o) Much can be done bj the proper choice of a camping ground 
especiallj bj the avoidance of a cool river bank moving a bed or 
tent even a hundred jards may make all the difference Top floor are 
preferable to ground floors and open airy rooms to shut-in ones 
(6) The sand fly requires for ita breramg place darknes* and pro 
tection from air currents a comparatively even effective temperature 
moisture which al o helps to maintain thi« temperature and food in the 
form of some docajing animal or vegetable matter 

It has a verj limited flight $o that it is onlj necessary to control the 
breeding places for a «mall area around the hou«e or camp a provisional 
figure of 120 v ari la u«uall> accepted for this They breed in heaps of 
brick nibble in old and dilapidated buildings in the banks of rivers 
streams or ditches in the internal or external cracks in 
building in dnil'ed fireplaces and chtmnejs and even in the cracks in t e 
dned earth . . 

Inhabited building* «hou!d therefore be kept in repair and all cracto 
filled up before the sLd fl) ee«*on tUere 

rea«on thej can be treated with a mixture eonsistme p 

naphthalene di«olied in kero-enw-four P”™,*** ?' 

to n 4 gallon drum of kcro"ene and allowed to di"»l's ’ 

clothea and the elimination of all narx come . ^ y 

fumigated or «pn)e<l "I'l' ““I half m ine hour after tfe fumigation 
(a I ) in the evening and clo"cd for ball to 0 yu cio>ed drams 

Unu.cd fireplaces ehould haie paper b^l m them 
and culverts should he ,h’ u.e rf nets of .nIEc.ently fine 

(d) Personal protection will , ,u. must be 4o/46 mesh 

mesh to keep out sand flies— for a are available the wearing of 

(aide p 119) or electric fans protection of the ankles by 

■uitable protective clothing in the e repellent creams to the 

means of mo-quito boots fe^liudc PP 118 HW , 

ankles and exposed parts of /““ij . ^lic Aspirin phenacelin and 
Treatment— This is mainly should be given for the 

caffeine or phenobarbitone m more gnd Man'on Bahr con 

pains and headaches Dovers ^wDcr 3 ^ niiniins of the 

siders that opium is a specific recoromcnaii s 
tincture 

Prognosis is uniformly good 

COMPARABLE FEATURES OF clinical features 

Common —They are ‘hort tied by msecl" V'S 

ate caused by fillrable ' days and takes about a week to 
IS present m the patients blood for 

develop in the insect ehown m the form o 

Dlstingnishing-The^e can be best 

statement — 
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DENODE SAND-FLY GROUP 


Dcngut 

1 Virus present for first 3 da^ of 

fever 

2 Transmitted by Aedei eegyplx 

3 Eight days' development la mos- 

quito 

4 Mainly tropical 

5 Fever lasts 5 to 7 days usually, 

sometimes less 

Secondary rise of temperature 
occurs m 25 to 80 per cent of 
cases m different epidemics 

6 Primary rash occasionally, second- 

ary rash all over the body, m 
most epidemics 

7 Immunitv is vanahle and lends 

to be short 


Sand'fly fever 

Vims present day before fever and for 
the first 2 days after onset 
Transmitted by Phlebotomut papnlasu 
beten days’ development in sand-fly 


Mainly sub-tropical 

Fever lasts 3 to 4 days usually, some- 
times longer 
Rare 


Rare 


Immunity u ustisllv complete 


Anderson, W M E (1941) 


Ashburn, 

(1907) 


P M. and Craw C P 


B«8 T. C (1908) 
Cleund, J 
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dcmic proportions sprc^dru^dcIv'^'fL*"® *I>at frequently develops epi 
bacillus Paslcurclla pejfu an 

Bmonf;.t certain rodents from whidi produces a severe epitootic 

the agency of fleas, the clinical mrtJl V transmitted to man bj 

111'- a rapid course and a high mortnliK by high fe\er aden 

dcmic pneumonic form nhiclf is trnn«m h disease may take an cpi- 

man to man 

'®r m*oy eratun^ »re»t animmtv u l... 


^ ^ apparently been 

wandered ChiS^ and^r. Garhwil in 


!»“ Ei'SS “ '“O’™ t"* 

U It* nXi bi «' Uw amo lo te tt; 

“ oeci^g 

«« tux U *prt«j »u Europe and 
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*« told one^uarter of the population of the 
° tf* Iha great outbreak occur in the histonea of 

^ny co^tries pother European epidemic occurred m the ten years following 
“ London about one-nstb of the populat on is said to have died m 
«u<n,r* 0“s of »“'! actually 

Europe between the 14th century and the 
beginning of the 19th century in the \ears between the great pestilences many 
mmor outbreaks occurred 

The third great pandemic of the present m Ilea urn started in 1894 and is 
now apparently drawing to its dose It ongmated m \unan provmce in China 
Md rapidly ^read to Hong Kong Japan and the Pi ] ppme Islands. In 3898 
It appeared in Bombay which had been free from plague for nearfy two hundred 
years and thence it spread o\er mo«l of India From India it spread to Africa 
Md to Australasia (1899), Hawaii Central and South America (1899) to the 
United States (San Francisco 1900) and to a braited estent to Europe This 
pandeniic mvolved almost the whole world India hoaeier suffered most In 
some of the early years of this century the deaths from plague in India numbered 
oier a million and m 1907 they reached a peak of nearly li millions since when 
they have steadily decimed 

In the United States on the other hand from the time of the first introduetioo 
of the disease in 1900 to 1911 only 501 cases with 31B deaths have been reported 
These cases have occurred m eight states the first appearance of tie disease 
^ras aa follows —California 1900. VFasIuogton 1907 fouisiana 1914 F/oru^ 
1920 Texas 19^ Oregon 1934 Utah 1936 and Nevada 1937 Up to January 
1942 the last two human eases reported occumd m Siskiyou County California 
in June 1941 


EPfOEMfOLOGV 

GeogtaphicaJ distribution —Plague »3 now endecuc la India Buraa, 
Ceylon Java, China and Madaga«car in South Central and East Ainca 
including Uganda and Kenya and in Senegal sporadic in Iraq Iran Siam 
and Freueb Indo China In South America m Ecuador, Bolivia, Peru and 
Argentina there are endemic foci In California and certam other svestern 
states, epi20otic3 are common but few human cases have occiOTed In 
Europe mcludine Great Britam, local rat epizootics base occurred in ports 
from time to time during the last forty years occasionally with a few 
secondary ‘human cases 
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mamly confined to western Shansi province where 

th °mamo\‘*orlL‘L‘agarayr™'\T'''"®r if 
InlS'^t*" *t“P “‘o -> “01“"^^^*“““ “ 

and MySre States m he mX -n the Bombay Presidency, ,n Hyderabad 
and in a few othwVocatafS Presidency, .n Bihar, the United Provinces 
and Assam, no plame has f 1° ^“8“' 

southern parts of Sidras it is^p^ately ?aT’ 

are two main epidemiotocical^raum*'^ 1"^ Plague have shown that there 
{&) selvatic plague and^hai domestic plague and 

disease may develop from the bubonic epidemiologieal groups the 

epidemiology will uSdergLToi^^t" dm^ etn^r'””™" '‘’™- ““ 

The urban and domestic 
form (transmitted from 
rats) occurs in densely 
populated areas, and 
spreads along trade routes 
and overseas in ships It 
IS primarily bubonic and 
sporadic, but bubonic 
plague may assume epi- 
demic proportions and 
spread like an epidemic 
disease, though, as will be 
shown below, it is not a 
truly epidemic disease* 

In certain circumstances, 
probably connected mamly 
'Mth the atmospheric tem- 
perature as it occurs most 
frequently m cold coxm- 
tnes, pneumonic forms 
appear and the disease 
takes on a truly epidemic 
to man 



mSS.™ w.l°ov,' Ol'c Pl«s™ 
one oi tt"" M 

form, being transmitled directly from . 


Tbe Author is ftw&re flia> v i. 

"’"'-numlv .f ; SJVes the Dutumarv quotme from the 


bvdenham Soctetv ciavey The Orfy^ rl . epulemic with a specii 

community at a ^„«>ves the 4ai„5 m 

present in the afferted by * people or 

Koes back a little furlhJ? *dniiltedly causes not generall; 

one finds a more rest^^^i earliest meaning, but if on 

epidemick disease but Bacon (1^° 'ftJa Oxford Dtcluynary 
language » a living a malmutv conceived not to be ai 

Bacons conception of *pi^« *^'5^' *“«* >t must he constitution of the air' 

curse ora Su 

continuously for a thwsaM’yefiS,“TO”* “ «>«m^ ^e« th 
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Sehatic plague (transmitted from Tvild rodents) that occurs in rural 
areas and amongst workers in the woods and fields is primarily a sporadic 
bubonic plague, but is e%cn more opt to develop into the pneumonic form, 
when it may be the starting point of a senous pneumonic epidemic (e g the 
JIanchurian epidemics of 1910-11 and 1920-21 in which there were about 
50,000 and 10,000 deaths, rcpectnely) 

Seasonal and year to year inadente —Temperature and humidity have 
a marked influence on the spread of plague A moderate temperature, 
COT and a moderately higli relatne humidity indicated by a saturation 
deficiency of le*s than 10 millibars (= relative humidity of over 60 per cent 
at TOT . o\cr 71 per cent at 60T , o%cr 79 per cent at 90 F and over 
85 per cent at lOOT ) , arc the roost fa\ourab!e Consequent Ij the disease 
will tend to occur in the summer months m cMler climates (all the cja«sical 
plagues in England reached their peaks in August) in the spring months 
hot dr> climates m llic sub tropics (see Punjab seasons “ 

tropical countries m uhicli the temperature is more 

5 car, the plague inciilcncc curt 0 mil (ollott the humidity curt c (see Bombay 
seasonal curtc figure 101) itell as the periodic epidemic like 

tiates of plague m the production of uhicli 
many factors arc involved there are in the 
endemic areas from year to year consider- 
able variations in the incidence which are 
assMiatcd with climalic tariations and 

Rogers (1933) has shown that, by studying 
The pit meteorological data it » P'f '« 
io forecast whether it will be a good or b»d 
plague year, long spells of abnormally hot 
ffdry wekther tend to reduce the inci- 
dCTCC during the nest plague season and 

‘'“avTscx and rare mtidcnr. -In the 
urban Md domestic bubonic form, persons 
nt all air» and both sexes are equally sus- 
of all *8^ j ,L „ fiQPg not seem to be any 
ccptiblc ^ , j pneumonic form, 

racial and women who attend 

Fipire 101 Monthlj the Mck, and in the Sporadic sdvatic^^^^ 

„eu 

With the sources of infection, 

■ .k- npocle) that tie writer has 

The defimtion of an 

“Apphratiou of thi. "f;;S“oScSSr«f ‘IPSicVpbn. 

cntaif ntcrfercnce with epidemic drop=y «a a 

the word epulem^ only ala.tog a definite decision 

are epidemic diseases m tne re is oniy 

misnomer already overdue for renwu f. aniongst the people) on 

regarding its letiology , , endenue (Ir®^ ° d^ease d d not “ 

It would be rational when ^e msea «"dem.c w 

the same lines and to u=e t*)® ;!f“a^es<«>t»al !«* typhus wluch w 

the restriction that j.Jase nonie“***'*^^mg to the suggested definit 

already so deeply involved m according 

not an endemic but essentialij p 
that It will be difficult to drop it 
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PLAGUE 


itnOLOGY 

HongS^™ pesfia, was ftrst isolated by Ycr-m 

is a email BtaighroTO”d”rgamOT’’o 

plpomorphism, it is non-motilp non shows a high degree of 

polar staming ’ * gram-negative, and shows bi- 

on ordinary cultoe meS%?SduciM™OT‘Im?r™'’5 

parent granular colonies in 24hourK colourless trans- 

™"tetro‘™ucfs“srif\¥- 

deposit; a delicate surface pedicle hours, but later a flaky 

the surface. ‘ stalactites ’ oil is floated on 

globule ® from the under-surface of the oil 

SsYsta„«°!-'Tr°‘^''" “ «E“'- 

tec in a day or twof by°S'aT55“C '''"'a ‘'™pera- 

phend m 15 minutes They strive In® “"<< l>y 0 5 per cent 

.. pwtribution in the body and rouril if* ^ almost indefinitely, 
skin, causing vesicular or nustulftp L ”^®J**-'“I‘lague bacilli invade 
and the bloodstream*^ lymphatic system, 

and persist in the b!ood’?n^’* “^^®ction does not 

5«£h«« naturally be found jSe!Sin®J®"5^ caje, but when it does the 
conditions, the lungs become the 8ltel^f^a5^° certain 

In the ordinary eeDticsmm intensive infection 

/firm ib normal seeretions'^nr do not escape from the 

nn they escape in droplets dunnv *1^® pneumonic 

Sw«pt,ble animah.i-Man " I ^Piratio^ ^ 

ho'reef^°”^®Jn; susceptible rodents, and 

”'K3„“5j:f{rSio£?rM STu'; 

aSmab°(ho and immune swS’ I’acHlary filtrates cause 

ammaU (horses) mth killed or l.“nrJStu/“ 

. Hmortcil_i„ the k... ’’’■“""nuiion 

ouSafJ'm i'S‘,51’ '’'*“'"0 Jjj?"' epidemics m many countaes, 

faily mvcSnloi, ..‘‘i? ““n »'ie rSrfld.ft” teng, were ail.cM, and the 
lead and the fim the connected The 

wtegoncaUy that tbe^ waf 5®“'“»®on follow up this ob™ 

rats in ships la law T®® endence that fV«r ®° f®*" to etate 

play a part m tiaS ‘""'■'r, OgaU enS^aS fc' ya ftned by infected 
tie mam facta about tS ?’ “ f®^^no^ waUtively that the flea might 

have remamed practi<»llt epide*miolnJ^°’^^‘?^ “ Bombay enunciated 

Low*, /ittdot _ unmodtSe.! 4-^.. ®t®*ogy and confmi «f niaonto whidh 


‘He stated that tV. 4 ***** transmission problei 

k“‘" • - - 

found that the epuooln- V®* **3 often mtroduction of s 

o« ‘rea of a to^^o the eSSn.c ““ epidemic B 

partiailar area. ^ with, and that 5 ^ usually localized J 

Ho noticed that in abon» a human plague later started in tha 

1»S of "neS^of “ fftnecr leeion in th 

“tee Wutcn urf eeem >ad recorded the ute m th 

they were most common on th' 
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foot aod leg He considered that the bister ms probably at the site of the bite 
of the transmitting insect (Ths u the only otserration for which he u usually 
given credit.) 

He then vent on to study the parasites of (he rat He found that a plague- 
rat free from parasites could not transmit the disease to healthy rats kept m the 
same cage but that a plague-rat mfested with parasites could and usually did 
transmit the duieasc to healthy rats He studied the parasites of the rat the 
flea and the Iou«c, and he found that these particularly the flea, contained 
numerous ingested plague bacilli in their mtestissl tracts He crushed ^e^d 
fleas and iniectM the material into rats and produced the disease He therefore 
considered that the mode of transmission of pisgue was from rst to rat and rat 
to man by an infected parasite, most probably the flea He found that ^ected 
fleas, while feeding, passed plague baeiUi in their eicreta and considered that th* 
infection might be introduced at the time of tiie bite and into the ate ol the 
bite [Aecordmg to NuttaU (1699), one of his severest cntics he does not 
directly claim that the fleas inoculate the bacilli by means ^heir probwadM 
but he eettunlv impbes it"l The only point bo did not lotorf me the ptoon 
enon of the blockage of the proventncular valve with regu^rgitation of infects 
blood in atUmpta to feed, which was actually not recorded until sateen years 
later h> Bacot and Martin (1910 j j 

He found that fleas remained infected for a 


that this fact might helo to esplam the carrying XshS 

to another He found that, in abes where plague been ^rent rete shmvrt 
a relatively high degree of immunity to pl**™?, *i^«„,p®^Uved an important 

SoSgtr^in-oiioi^ p‘'..fe sf ptrxu- 

ro.?^^5/o'f1^s^,^ •f-sjsssi ta 

nod thought thnt mpopulntioo »l 'J* •'JJ ,gi .|,joe might eooliDue to lioBt 
StTsSmo™* .5".pidt‘oii. nod thnt npotndio 

ol otU nod nine ol th.!- P*™'" “1“ StJiSioo Ho sS5d thnt tho 
human habitations by proper on ships could be prevented 

hTIS*3a,Slt.«My« 

■'TnX“'..TiaXT<.IS) Ol. »n. »d •»»»■«•'* P'*'"' 

from rat to rat by means of the bite ot n Investigation Comnuasion (I9W 

Simond 8 work ronfinned by Plague Jnves g 

to 1913), these workers atnpliScd Simonds woia 

importance to it , , a,. The flea 

The primary and transmits the 

becomes infected from the blood of ^ number of other rodents 

infection to another rat by its bile «« transmission cycle 

that are capable of plaj mg the part oM^ rat^^ 

The infection of man is jaan constitutes a eul-de-sac 

normallj , from the bacillus s point * j ^ rarely are bacilli 

Man 13 capable of constituting a 1 “^' “ Sm^rs to infect fleas that 
preent in human blood imrmally infest man, e g Pulex 

mgeat his blood, and, as the fleas tha^»o^^,y man constitutes a vej 

tmfans, are not good transmitters of bubonic Pjy® trans 

weak link in the D3ammal-fle8--iMmyi^y though the disease 

mission Bubonic plague >8 th^ footnote PP 324 and 325) , . 

maj assume epidemic Pf°P°*^tioM ( ^jainiy associated with c 

In certain circumstance, ^Wy mam ybaciHi become loc^J“ 

conditions or other prevalent . ’-^hen this has .x-n-.-m and 

the lungs and produce a P?®“j nj^ar3 to acquire a pneumo p *^^^ 
Pasteurella pestis strain to man will take p . • ties been 

subsequently droplet infection fr^ man Wg m wen 

epidemic occurs Primary pn faeces of infected fl 

attributed to inhalation m dust of the 
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eXfoIo^^rtt£ase™“’ "'“>' “”>' ScanrilSTth^ 



cv* M,„ mSr,^°S'„T.'Vr«f”;?‘‘ ““ “ ■pomd.cur 

Infection has been acomr^ ,7 ' Tl.! "' P”'"'”»»ic Plane 
laboratory « a PoH mortem examination and m the 

homicidal intent, such an 
doctor, were cohv.cted of murdw "''™ ‘"i “"“sPii, including one 

Th® f?or essentials fo°r the^rramm'”” *’“honic plague 
I The plague bacdlue ^^isawn of bubonic plague are thus — 

d Uanfhflli 0/ m/ecfioa 

varia°OT7i'’'“th“' ‘\'''‘™'(i*rth7"mfdene“°7°7i!°" 1®'“* 

(of 2 anrf factors nith disease will depend on 

habits (of 2 3 S?!*'*”*'*^ »'^2 anTsi” population 

1 Plague bacll environment and 

to^SSe^ aS'tV” ® *£nio* as present-day know- 
attributed to othp?f sanations m the sevenhr bacillus with regard 

but ?n the raore dPv?®" « ? the marmot, 

be excluded P"®«motroptm the pneumonic form, 

to this rule ivol are nearlv oi^’ climatic factor cannot 

pneumonic cases with'^S Angela 7mlSt“^I9|^25 ““b® b° exception 

cquirrel, but even he,e the ep7deiie«'aS^^ 

re\to“a&iV“'^^ 

t.on than p^^d rTb^^irlr 's Wor-arcii- 

TOoents responsible for the epidemic-lile 
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outbreaks, as ^ell as being capable of mamtaming endemicity, and («) ^ild 
rodents irhich are the reservoirs of infection in selvatic plague 

0) The t'wo species of rat rao^t frequently mvohed m plague 
epizootics are the black domestic rat, Rattus rattus and the large brown 
(grey) «ewcr rat, Rattus norveg^cus Rats of other genera, Gunomys and 
bandicoots, are al=o su'ceplible but from their habits are a le«s important 
menace to man 

(it) The tarabagan or marmot {Arctomys bobac) and eeteral 'pecies 
Citelhis (Susliks) in the Caucasus Siberia and Manchuria, the jerboa 
in southern Russia, the gerbille and the multimammate mouse Mastomyx 
concha, in Africa, and the ground squirrel (Citellus beecheyi) in California, 
are the most important rc«ervou-3 of sehatic plague 

The rat-factors determining incidence the«e are , . , ■ 

(a) Susceptibility and immumty. natural and acquired, for the rodent 
to be an eflectnc re'crvoir, the plague bacillua must be present in relatnely 
large numbers in its blood The degree of ^cpticamia will ^ary according 
to the susceptibility of the rat which will depend on the specie* and past 

with man, by natural inclination and/or bj opportunity 
'’'‘"(cVflenLTT (T' 'Thra?Ba=e ..11 not B-Bumc 
ep.dem.0 Sokot unkSB IhT .s » to 

rJts Inmg in clo*e contact mth man The ra index calcujajcd^^^^^^ 

number of rats caught m a gnen time ^ J environment aSd food 
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™3cept.ble members of the 

JS ■» -ver 

replacement of the B t Jf “ suggested that the 

European countries, which starW^m * t "™picus m many 

failure of plague to establish rtS ^ ft! ““‘“T. accounts for the 
centunes, though it has been wiSrM^m ft the last two 

still abounds Again, in BcSgIlS^^r^„ “'•“‘sies where B rattus 
cent), but Gummips varms f28 per'ccnti lnTft“^iI“ (13 per 

» ^ceptihle to plague, nor do th?y 

plagutM'^^^^^^^ of the Bengal rats to 

rella epizootic which was less fatal than suffered another pasteu- 

has in its antigenic structure some elemA^^ Pestis, and that this pasteurella 
The most effective metLd of 

fuf ^Ut this presents considerahlp reducing the rat 

hat a single pair of rata can produce 85fi 15'^“ been reported 

The important factors hSe ^8 Progeny m 16 months 

cxSe r?t8 YndTr 

reach, the dom^iV ^ sources of food supply are 
wnversely, where houses are population will be low, and, 

“t^enal and where do^^c or some other 

domestic tidiness ^ thrown out without regard 

nditions are ideal for rat mulftniiAa* many Indian towns and villages, 

^ ^he history of plague m India anti fk^ ?t o^ *be present 

tidin7« fri relative immunitv ^ 5^® r States, p ^23) 

and to^^?k ^*k® L ^ ’ but to the peritiic mfestation, not to sanitary 
into ®^b-soiI water level tracts of country 

S wh,.k®I°“*?' as to the mni^kiP^®^®"^® rats burrowing deeply 
does whink® 1^® natural enemies o ^ competitors for garbage, some 

though It may infect^ r^l AsSV^^r 

fleas, It doef noTdie IfdT4®^ CT ^ 

do not leave it, so tha* *k*^® A®®® (^TL-Sd— 

the infection does nn* means \ [ [ 

and acquu-e epidemif*^^*®^ rapidly % \ L 

but remains endem,? xu P^’PP^rtioni \ NT T-L - 

cedent do«'„„T‘‘'S^,„^'>er. th„’ 

such may be passed rapidly fvlm ^ ^ wchtem states of the U 8 
Buffers cpiwoTic vis^atm* m Calffomm 

there ha\ e nnlv kl"® plague vef li#*f°*k ''^here the ground squirrel 

m the & In® bas occurred, 


in 1943 one humi^ — years* T he danger here li 

W1 ''S<*!‘taS'Sj?„rt!S,'“T Sickiyou County 

New Mexico (8) Oreiroa f4l“lv”v^roin Cal^u. /p^? {i;®™ Poole of fleas collected 

"Torted from Oklahom. m June IMi 
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that fleas from the'c squirrel® <houId be taken into the houses by other 
rodents, which are them^ehes perhaps not susceptible or by domestic 
animals, or that an epizootic should ari«e amongst rodents that do frequent 
human mhabitation® For the®e reasons large sums of money ha\e been 
spent on rodent destruction in that country 

3 The flea The mechanism of transmission — The flea ingests the 
blood of an infected rat (its capacity is about 05c mm and this amount 
of blood may contain thousand of Past pestts), and the plague bacilli 
multiply in its mid-gut, bacilli are pae«ed m the faces of the flea, and these 
nia\ get scratched into the nound but as the bacilli are susceptible to 
dning it IS improbable that dried fseces di seminate the infection in dust 
The infection in the flea’s gut a! o pa««e3 forwards and eventually a 
ina®'!ne infection may block the pharynx of the flea When the flea 
attempts to take another blood meal the blood will not pass this plug of 
bacilli vihich have to be ejected by a regurgitatory effort, and the bacilh 
are thus injected tia the flea's proboscis into the new host A third method 
bv which the flea transmits the infection is by contamination of its mandibles 
whilst feeding on an infected ho t and direct transference of the mafenes 
morbi to another ho't Of these three methods, the second is almost cer- 
tainly the most important . „ , , / , j 

Only a comparatively small percentage of fleas feeding on an mfected 
rat mil become infected and of tho«e that become mfected only a smal 
percentage will transmit the infection, the percentages vary according to 
circumstances 

The flea factors determining incidence these are— orcnKtinff 

Effiaenev of the flea os o transmitter, which will vaiy accor^g 
to (% enumnment.1 (chmate) cond.Lom under wbeh it 

'"''(6) Lcnaevity 0 / the M and rmmtenmce “/'''A™; 
a matter of climate and environment, m certain emc period 

live at least 45 dajs and will maintain ptowe ‘"''SrononMw to which 
( 0 ) Teedm Lute 0 / the fea, to CXn 

theoretically important factor not much various snecies has been 

attached, pjobably beeanse '■W‘;*ff?d,rbnt° tp«d to feed on m”.n .» 
demonstrated, most fleas being ^ ^ 

the absence of a better source of food denend on the climate and 

^ (d) Density oi flea population “ measured by a 

the rat population varjing directly ^ - a pjj trapped rat, a 
flea index, which gives the average nu^ _e-essary for episootic conditions 
eheopis index of at lea«t 3 * ^.-ngmitter of rat-borne plague m 

^ ( 1 ) Speaes —The most flea Xenopsylh astia, 

the tropics is Xenopsylla A th plague but a a 

al 0 common in the tropics is capable oi g^Qj^j^ates plague seldom 
relativ ely poor transmitter, l not sustain the infection ^ 

reaches epidemic proportions ^ not carried over to the next 

long 80 that in endemic areas *^® A^_j,tter is Xenopsylla brariliciww 
season Another relatively I»®‘’ii}S^2^ttnbuted to the low eheopis 
(The low incidence of plague m Ma^ 

index X astm being the co^^^J /asetotw and LeptopsyUa segms 
In temperate countries, NosopsyUia }as 
are the important transmitters , ,nfcste man, is capable 0 

Pidex imtans, the flea that other fleas such as the dog 

mittir„ the mfection (vide Ctenocephalus JeM . 

and tit cat fleas, Ctenocephalus geas, ®f wbeh will 
The other rodent earners have ^p^ble of transmitting plague 
in special circumstances bite man an 
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‘blockmg“ptoLSon'“?M^^^^ “■= “™'’‘ "’'H ^I'ow the 

and Xenapsylla endos of the gerbille mrothe?"*™ “iV 

Biamanw montanus of the r^ifnmio ^ small African rodents, and 

mitters Californian ground squirrel are potential trans- 

effect on the flea ® marked 

77°F, and in the presS^a Wh^‘ ‘“‘/?’P”“*“''®'>'‘'7een68"r and 
only does breeding slow down buMhflhS-h ’ ™‘ 
plague-infected flela, so that a^the .™^ ®.^ temperature adversely affects 
and eventually ceases Humiditv ‘'““f^^ature rises, transmission decreases 
tropics a saturation defieienev nf I ^ important factor, and in the 

effective transmission uS^di^ 

Thus, high temperatures and blocked fleas rapidly die 

mimical to plague a fact that mflupn.. ’ their effect on the flea, are 

ence Ho^^ver, the s^ce T ‘^'^‘"bution and seasonal incid- 

portant one, and it has is not always the im- 

and humidity may remain suitable burrows, temperature 

infection long after the surface afinneni,^^ survival and transmission of 
both It IS behe\ed that it is bv become quite mimical to 

dry season m some places (GeorL mfection survives the hot 

co^tries. fleas may fin? micro Conversely, m cold 

enough for them houses and m ships, which 

ddSreJrt buf Ih” '’™P®Sal' on Md to'lome StJuf'f'’* “S'* 

, „ 4 WenlVrSol, "ppty ™y b' 

’ 'ThrdenVtyVfXtta^>'”'T^^^^^ 

m a paXnT^Jef ‘b’:,,''''' the actual 

a tralfemd™ ; 5”'’ ™'' only ^d to 

IS usually a<™cialS' t““tnolc, p 324) a 1®® *11® ®a«e m 

flourish, It mav inrf S '"sanitary conditions tn ’ to'r®y®e, overcrowding 

longcvitj, and nhere^thc '“"itions favow cheopis is the 

under very insanitArv^^® human population livo« rapid propagation and 
sets of co?d Ss 't ''■II be ‘®S®‘1'®' ■" towns 

one of them is vel 'unfavourable, and it will nfu^i,?'® ''I'®" any of these 
are unfavourable^ nfavourable, and will certa^^^n ^ n® “t’eent when any 
™'nly be absent if all of them 

This 13 effected by eulie^l'I”" 'ndemic area! 

I ll”°n!Ss'e"ldt rs", '""nan migration per se 

more rMd°y trav eUe ” tVdd “"“''eliMdi"'^’ 

The ability of the o^ 'odents are believed lo ® ^ norvegzeus is a 

long periods, ev en under m? '""'"'e in gram* 1 ,"”^“‘® distances 
onij recently been fiilh ^ '“""“blc extemll ^ Eunnies, etc, for 
y Oecn lull, nppreentoj a^rt w t‘'?“®Pb®"c conditions has 
't IS believed that this mode of 
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transfer of infected fleas pla}« an important part m carrjnng infection 
from place to place 


PATHOLOGY 

General reaction to infection — ^Tliere arc three lines of defence against 
the m%ading bacillu'^ (o) the «kin (b) the Ijinphatic glands and (c) the 
humoral antibodies in the blood If the bacilli are held up at the first 
barrier there mil be c\ulcncc of the local rc«i«tance in the form of a aesicle 
or pustule, from nhich pa«s red lines indicating the inflamiaatory reaction 
in the proximal hniplntic channel* cau«ed ba the toxins not the bacilli 
thcm*chc« If the bacilli pa«s this barrier but are held up at the second 
line of defence name!} the firvt group of Ijanphatic glands to ^nich the 
b-mphatic aev cl« pa« the glands mil be enlarged If the bacilli pass 
the second line the} reaeli the blood *treani in small numbers at fir*t and 
are distributed ^\ldoh m the bod} tvhcrc c«rci*mg their affinity for 
Ij-mphatlc Elamis tl cj affect tl.ee mainlj caiuias n general adenitis the 
infection mav be o%ercomc b\ tie Immoral antibodies * .. 

the haeilh tilU reappear m the blood onlj ns temporary 
the other hand, they oicrcome the lumoral antibodies in the blood they 

the natural ecqucncc of ln^a•ton nf an acute inflamms- 

The locallesions arc the elmma the 

lorj reaction, and a rapid “I “f ? „ „ more commoaly 

local rcLlanee Hence the I 'and el.mcal buboes are 

seen m ambulant cases or in cases ofl»t (bough at post-mortem 

usuallj absent m the sctcre septraemic «■« taoug p 
examination the glands tiill bo *!? / “( Mortem rise ot tempera 

Morbid anaiomy-Tlera is usually ,ho tody 

lure and carl} decomposition there ma) oe eecnjm 

and submucous harmorrhage* «ffinilv for the endothelial cells of 

The plague toxin has a degenerative changes which 

arterioles and b^nphalics m the e c con 

lead to extravasation of blood „ ju tie 'olid vi'cera into the 

Rested and there ore miinerous , , 

lumina of the hollow vi«ccra ijTnphatic glands am enlarged 

In bubonic and septica'mic hamorrhagic edema , 

red and congested and j^j,gg numbers of bacilli which 

'ections show a hJTe^^^sia, mv^on hsmonhage *aken 

are muUipl}nng small necrotic arw wo ^ enlarged it is 
place and often the organ The Iner » coj^ 

anl there are bscmorrbagic d«:enerative change* Th ^there 

gested the parench}'ma ^^oSages mto There may be 

congested and there nia} be . Malpighian tufts ^ 

are olten hjalm fibrm ttromta Shere marbe 

hemorrhages m the brain s ‘dfum^^nd a haimorrhagic 

arachnoid space The rigni . ^ oijocardium a 

haemorrhagic extravasations and the alveoli 

pericardial effusion there is a hsmorrhagic pie^ ^ 

In pneumonic ca'cs tne . The inflanimaio y / nnd the 

fo"heto""h.ole%7&toan^^e^ 

bronchial 1} raphatic glands 
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suppurative etagM^oTthe ansmia except in the chronic 

m the early stages may lead tn the great dehydration 

invariable, excepr.nTe ISv '™™cytosis li almost 

it may be absent The couS^fto^sS to 20 tn ''^^5 paradoxically 

c mm , or even higher with an thousand leucoeytes per 

and a decrease J large mononSS at” fi^st lymphocytes, 

relative as well as an Ictual granulocytosis ® *’ “ 

sufficiLtfyTrgrS^Ss'toTaked*''' /resent m the blood m 

blood smear to find them in an ordmaly 

an appreciable amount'oralbumm'*exS^in°v°””‘* usually contains 
uno acid and chloride cxcretim j “'M cases The urea, 

commonly seen, and there mav h<a ^ blood cells are 

, , Suppression of urme bsmaturia 

dehydration and a low blood pressure"* se'vere cases, when there is much 


pi » ^^mptomatology 

Ihs, there'arc five^S climc^i^pS'^!'^'’™'’ “ P™' 

.„p 1 minor, m which »hM« .. f<’“*wjutienal symptoms 

^mptoms ^ 8«“P effected 

tfbliV'a'S fSS S' ■>u. other 

^ there ere usually grere 

""''"t scptl«»» 

SSv 1'"'? relatively rare but 

lcBion°rn™ ” **’' bubonic type in*w!!^ common fotm, 

more “P°“'‘* *“ the bubo or^J.L ^ 'i* '“'^1 cellulo-cutaneous 

It 8™°d“ “ sopticaimic type, it is probably 

‘'“uiteT” •*'' ‘™b”''3’'the'ipfal‘^ “ ™ “•■“P lP>e of distmc- 

the eevCT?n'il®'“' ““o timehavi^bm ‘bore is a general 

tne severe bubonic tvnp ® bacillarv showi^T in fh/hirind 


ademtfs^hp^ bubonic and the eepticffim ^“le of distmi 

probably re;cal"d°f;eU'S«v‘^!f' .ho„crs“a?e >” 

the bacillary mvaainn^^ ^ ^ ®*dy when 

eer,-i?4Sy,xr^^ 


Kk-P' ””“?'teSZnlyXT“ 1'”’“®“ 
SfislSd*''' 

cpiplion* *''P'® oood no further des- 


,T?-urbru:rr-'^'“-‘ 
ep 'dele's «‘Xu^ 


•“6'JWaDOUt 

5““’ lor a day 'o?’'two'°w Ip"'' 'r""?- ^‘SurelOS Tem 

owever the onset is sudden” 'ntb'S'i?!?' JJ'fPooot buboes 
"gor and a temperature 



Figure 105 Temperature 
cnattinacaae of bubonic 
plague 


4ueu[r ouooes Usual!; 
temperature rising b 
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103* or higher m the first 24 hours the pulse is rapid and the re^pira 
tiocs aro increased There is a severe frontal headache the mental state 
IS confused and the speech slurred there are tremors of the tongue and 
twitchings of the face muscles and the gait is lery unsteady There may 
be seiere pains in the back and at the sites of the commencing buboes 
The skin is hot and dry, the face bloated and the conjunctiva injected The 
tongue IS swollen and furred, it i« \ery dry and tends to be dark in the 
centre at first, and then all over (parrot tongue) Vomiting is common 
The throat is parched and the patient is very thirsty The urme is scanty 
Prostration becomes extreme within 48 hours of the onset The temperature 
may n«e higher and the apathy and dullness change to excitement and 
eventually sometimes to a maniacal slate 

The courje of the disease —The temperature con 
tmucs as a high remittent fever for two to five days 
and then may fall suddenly, or gradually The 
sudden drop is comeluncs a prelude to collapse and 
death but it does occur in non fatal cases In the 
more fa\ curable case« the temperature comes down 
cradualh reaching normal within five or six days 
The fall of temperature is usually synchronous with 
the full de\ elopment of the buboes but the temperature 
maj rise again if and when the buboes 

The buboes — The«e begm to appear about the 
second day In the 6e%ere septicaipc case they can 
uSuy be fell but death follows befiire any further 
Hf. rloomcnt takes place In Ihe^bubonic case they 



Figure too Terapen 
turt chart 
cue 


hart ID . fatal elopment takes place In the bubonm case tney 
of eepuaem « pflmHK thev are red swollen and tender the 

terete pffls canwt be felt as they are matted \nd 

enrrounded by cedematous ccflular tissue They to^reheve the 

patient lies wth his knees flexed and/or arms extended to relieve me 

The Bite of the invasion deterges which m^India^TO^^r 

the bare footed Indian is ujaially cent in the axilla and 10 

cent suffer from glands in the groin with ^ ^ m all popula 

per cent cliewhere But this who kill rodents by biting 

klandr is ususlly a«ed (side 

‘“^lli bubonic esses the glsnds erentuslly suppurate and may become 
cecondanly mfected . , , Hs are only slightly enlarged 

In septicamic plague the ^ymP***,*^® ® or if de*th is postponed 
in the fatal cases but if the^ patient f«°r*”ment may be noticed and 
beyond the usual four or five days «oiiw ' 

in the former cases suppuration *ake the form of carbuncles 

The cellnlo cutaneous lesions Th , . -^palesce or, at the site of a 
surrounde<l by a ring of vesicles which lay cu gu^oundmg 

purpuric patch the skin becomes ® centre breaks dowm and 

ekin 13 red and indurated eventually the necr« 


an in_dolcnt ulcer ““P'■Sre^“Xe 

'’'■';riS’.ysuppnM.t‘r?« 


Commie 

tall fc;v=ero; 

XX'„nTe'’'s^ref is “SSn'tlmylc.d d,=ease n, 

may die some weeks later from sepsis 
chronic ulcers may form 


Or 
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PLAom: 


fu.ed ;.a pil'f «■ ‘h'* “-*4, on should not be col 

Pneumonic Plague 

ivatery spntim Xh is at fir3 ““e'*' ‘>™S“E “P “ 

eventually develops the classical ‘ blood-stained, and 

The patient has an anxious Spr^siS^ Thir consistencj 

in the chest, but the natienf m There is not usually much pain 

The physical signs are nnf acme dyspnoea develops early 

impairment of percussion note andX'™° Pnaamonia, there is little 
there may be fine rales at the bases unchanged, but 

heart sounds are feeLe^^*^Tlf^^M^d^ sternum and the 

becomes rapid early 'leases and even, P“'“ 

sometimes occurs within 4S hX°f V? ^ becomes uncountable Death 

"“e Sfth C, lLloSr„i?a7w^»^ 

hiemorrha”e?“pJ^Sr7e SMte "emsuT *’’= ^bmucous 

tana, and/or Selina h^matemesis, hmma- 


Clmical_A DIAGNOSIS 

presents a charactenstic picture ®®PDc®mic plague 

pulse, great prostration, bloated ’aDneanm^'' onset, high temperature, rapid 
,'P'«h and staggering gairSr?n!it"‘^ conjunctival suffusion, the 
eventually the buboes, in the &er arJ m confusion, and 
condition, except possiblv ivnn^°^ likely to be confused with 
developing HowevcV, bacterioSai eo^ ‘'’t '>"•><>'3 are late in 

Bacteriological ^The maia«a will be desirable 

exam^nahon of a stained emean (n) JSllure”.nd "c (•) 

irnno primary vesicle of the Xn ?’ '‘”™al inoculation 

dirS ™ '>« obtained bv oirnH ‘•'c tubo of pestis 

direct examination or culturo puncture m the latter ease for 

necessary as the organism will t inoculation will usually be’un- 
appheriuTS ®^ge3 "of bubo”’^^^ uncontaminated by 

resort in ^ when the glands sunnnrat ?. ^^ue. the same remark 

resort to ammal inoculation to conffi ,?!®/ o^^en be necessary to 
moenlation >' -™oati„„ buT alwayrS/^ult^nirima? 

'fSS f -F- 

culture Will be more difficult on 'whenever possible, 

tncfK?}"'''’* '«hn,qne-(n X ^wowit of Contamination 
tcristic bi polar Gram’s stam and 

of the or^nJm tid the charac 

(S p-b?e:'E‘r .isjte 

'KfrcSiX”/- <PD 03 to 73, ..d 

Ptacs .toeld be Kep, S-"c f e T b^.!; 

™Mn temperature, except in very hot or 
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cold climates On the pUte del.«te translucent dew^rop 

thev* arc stick> and can be push^ along the surface of the plate The broth 

'^’^'^The'certam^id^nt^cTtmn of the culture is 

phgue bacillus is difficult to cmul'ifj *0 that serological identification is almost 
moossible Animal inoculation n usually con»idered essential „ 

oTTh*; ra7M5 

^nes“"ThfTatte7^lSefi « UJorfant 'iH*'ih“*Smarbe£1he 

subcutancou.lv the ” -ffie wTdia of ?lague 

5 d»t &IS be kept m in^ect-proof cages 

a fibnnoiM eTudate m the pentOTeum and ^eiH^ hemorrhagic 

r*™ „7“r™ior:;^\hi£t% u.f p™ -"x™ ”< '>'®' 

baeilh will be obtainable from mo^ o ^uurella patti 01 cem of a 

21 hS; intrapentoneally the animal will 

dm in two or three d„s 

The agg urination namely, the difficulty of obtaining a 

ESrJ'^nl!; .PP«” '= 

se\ere or mild, and tlie .. an§ general lympbadenitiB, 

?f .he. .n det..i 

''"'as mentioned aboie, n „‘t cS Eny'otb'”™'=‘”^’”P 

S?Pon”“?hE^S?« resh b. ?«■>“■» “ “"P'*" *°° 

to be of any real value 

prevention 

frsrX5“"<5”-" 

ffi sif tranem.SB.en cyele .s 

T^he p.«T.n..on <’'■'” Bhort", the° pta^“ 

fEE Sf SX'?“Ser 1^“ r 

under the “o beadmj «P|™f^dbUppl.ed .n a 
eonliol plague >” of the mtred”"” ”i f of the 

?n“^.U an endenuc area and 

danger, and this vti p 


The 

discussed 
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dock 

of to p„p„,at,on where plague has not yet^tuMSbe 

Rfifprenisoo will U. _-j- 


energy ■ ~ ‘'‘■n.uiicu wuum oe a waste ol 

and flea migration, for^ ifwflf be prevention of rat 

the measures to prevent mtroductio/of 

have to be made infection into new countries will 

■>'' 91 '™ at any poiS” pla^'e^^jl'"„^” ‘h's cycle can be 
will be reduced can be weakened, plague 

fl^“l02rr328,''l?gM'hMd“yclS°°K^^^^^^ ““u *° ““ 

Sle'lTroSdVJli^n^rpl^tt 

and the community as a whole should h j other measures. 

infection by prophylacU mSwZ ‘'’C effects of 

Ksential ImMseTflgu™ IM^mS constitute an 

11®'° negligible factor as a^iti outbreak, infected 

septicffimia seldom reaches tho infection, for the reasons 

and that his fleas are poor transmittpr* necessary for transmission, 

sick alone will therefore ach,ev”?oThm?1« Isolation and treatment of the 

plague, though the ^Sfv checking an outbreak 

® bubonic plan^outbrea^ w,n 

reasonable precaution ^ ^ outbreak will make such a measure a 

rodent-flea or the ro^denf^orlM^*^^*'^ cycle is broken, by attackine the 
^**fect.on of man mil 

r::: 


&Vo"/a'rrr'‘'^'*'«-^ 

cSoOMf Ilea, "" c»dco(s 


rC.7 . epatnsi fleas 

r 

little more thsl 

«“‘ac^d SS 

ctitute insurance againcf 1?/* rodents — Tttp 

naturally more important ®^® mfection m anJ^r ® measles will con- 
w the presence of ®° ar^ an/fK°“°*^' they are 

A plague enizootip or when an mifhw mtensifi^ 

lion rate amonist fleal *''' ■“cal rat pmS!o ” •’"'ccfciied 

department will, so to ’snpflil® signal and^I* 
flea populations, so tlmt wSri finger on thp P'V^uc health 

M outUk the mea-S^w are^Sot”/ 

” noay be concentrated ^ favourable for 
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A large number of deaths amongst rats or of ‘ rat falls ’ as they are 
called i« a warning signal that has been known to the inhabitants of plague 
infected countries for a thousand years and the modern health officer should 
aim at getting ins information ahead of thi« 

The rodent factors that determine mcidence (tee p 329) are suscepti 
bility and immunity habit’’ and den«ity of population The former two 
arc dependent largely on species and though it is true that the natural 
replacement of one species by another has probably influenced the incidence 
of plague it will not be po«®ible to do this artificially so that measures 
again«t rats amount to the reduction of rat population and the prevention 
of rat migration . , n. i. u 

Rats will only multiply as long as they are provided with harboiuap 
and food and the construction of rat p of buildings and particularly 
rat proof gram «torcs is an important measure of prevention of pla^e 
Other general measures include the proper disposal of P™7 X 

of covered receptacles for hous^'hold garbage and the rat proofing of the 

"”TheTomSl.c cat is « valuable ."M‘lat.1 m keeping do™ the rat popula 
tion in warchou’cs ships etc . .. 

Rat dtjtructton will of course form an important part of the pro 
gramme There are many method- the-e incfude trapping 
infecting with Danysz virus and ga-smg The last named is by far the 

tore dunug a ft. Vi m leell Rats must then be killed in 

reU alitc “f “i" “iW or the body should be immediately 

such a way that their fleas are also mmto ^ 

plunged into Sly by spMially protected personnel 

danger and should be handled only oy gj r ^ ^ necessary 

It the rat Ilea .So^^^ or placed m a gas 

iLmElrttirn'Ml the fS, also The Be., are then combed out 

““XraVtVtVhlererp^^^ 

during an epizootic Many of thm re ^ carbonate is however a 
animals and are therefore of ^ which usually goes 

useful poi-on becau«e one to ® whereas dogs can take up to 

into the open — in search of wa crams without harm Small 

100 grams and eats barmn eVbonate and tour parts of 

pellets ot a mixture ot three “ jj i,. .. „.]] ft vary 

Sough are made and are lelt m sudawe pm 

the excipient and tallow is trained squads but it is by far the 

Gaumg has to be earned ont^trMuea u ^ 

most effectii e Some form g elaborate system of tubes which 

and Beas In ship; it .» '”‘'^“t5^|,Kf ships and then gas is fed from 
are earned to all the cornere ^ produced by the action of acid o 

a central cylmder or generator wbOTW^^^ ft „ *a™ 

potassium cyanide After ^ mr there is danger from pockets of 

out again or blown out by pi^P B eometimes muted with some pungent 
gas rnnammg m the holds The the scentless hydrocyanic acid 

|aa that acts as a warning p„j„ee enough g.s to 

f^igat'U” ur'feet of hold - ,„r.„ 

of a^pSider tom whS th'eVs » B"® “‘her .lowlj or rapid y 
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’>y Impmal Chemical Industries It 
per _ cent hydrocyanic acid, and the gas is given oft slowly 
blo^ u'f bncketles which are ground up into a powder and 

hSh , n ‘I'' be effectively 

Mocked up before the gas or powder is pumped m, or the rats escape, 
* ff ‘*'®. pyw'lera that pve oft the gas slowly ^ 

In India, the neem-batti, which can be made locally with the additinn nf 
simple chemicals, is used widely Potassium chlorati^rains m ^ 

rth5*aL?SZ,^.’r'’l ™'P'™'r^™„s I20,‘Z?de“d 'an“ci Ced 
DeoDerfnd a handfTS ® ^ this a drachm of 

Sf a^faSle and ^® into the form 

^hbrSt’ta ™ anif’dZd “et7 Tr'^wh '’“Z™'!; 

Mnd Se^TeWh- inti 

dioxide whichV^lls'SsfbTt^ntfo effec^v: 

on the mZ7c?nc°e™d "“‘“tally depend 

r„iSHS fzH?? “ rfarrrati,^^ 

K^L7fXo7ag7n7''rS,^'“K" th‘e|a7Sj s^pm7‘'““' 

regulations is shown in the {act 0*^4 ®l?P® of such 

that, whereas 50 peJ cent 7 ^ ® Public Health Service report 

infested between 1925 and 1927 “c Atlantic ports were rat- 

m 1937 “ percentage had dropped to 8 4 per cent 

and ship-rate goinZsh™e7umn^!^tf?Z"" ^inetd at the infected ports, 
side in plague-infested ports ehou57l» T*’“tefore, ships lying along- 
hawsera should be provided with effiZf the dock, all 

three feet m diamrter? proZ y -i«C“ “t 1'“»‘ 

hawsers, and all gangiiavs Ew hi7 . . right-angles to the 

should be raised at mght when ^ 

effective against fleM°aBagaiSi'^ta°?„,,°L“'“ passing measures are as 
designed to destroy fleas mdenendAnn,'!^ measures that are 


laZ,*..!.* ® one-m-twentv dilution mosqu 

centmted pyrethrum extract will be KintnW ^®rosene of the usual cou- 
Clothes and beddmtr tiiaf ouiwxoie 
be ed with this suspected of harbouring fleas can also 

riwnf^f'” P*®'’® country to 

.T n. u V ®®y s^^ch matena/ cominel etc , and suitable 

should be earned out ” * commg from an active endemic area 

proof houses is much'eSS ?'“* —The building of rat- 

K 7!! 1 ' l" ^ tal-proof house are thatehff of existing houses The 
of hard bnck and concrete, re«D«*tivoT«® Jo^er walls and floors should 
y» and that the former should 
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fink ftt Icnst tno feet into the ground to present rats burrowing under it 
Ail \cntilators and drains muH be protected by iron gratings 

During n plague epidemic, c\acuation of all infected hou«es, as indi* 
catc<l bj ' rat falls ’ as well ns b> human cn«e3, is an important measure 
The occupants «hould not return for scscra! month«, and then only when 
the liou<c lia« l>ecn «!iown to be plague-free bj placing caged gumea-pig* 
in the hou«e for «c\cral night', if tbej smane the hou«c is probably free 
from infection „ , 

For tho<c working in a plague-mfcctcd area and c'pcciall) tho'e em- 
pIo^Cli on plapic iliil), the dothini; tliouH l)C carcMl) ■elected White 
n pretcrable, ni Pen can be ecen cTily and piehcd off Fleas can hut 
do not, a. a nile, lute throuch clothes The clothes should be such that 
fleas cannot Bcl inside them, therctotc ttousera and shorts arc un uilable 
and sliould lie replaced lij knee breeeliM or jodhpurs g"' 

pooil protection hilt the tojis should bo elo-cd, the f f 

hound round the irri-ts and tho-e handlini; rats 'L™ 

nihber closes, and an open neck is aho a danger, as fleas raaj fall from 
the roof 

5. Prophuhette tnoeatatton — ...... tv, .nd 

of thf U«t erntiir) .luring the rale u » pub'ic be»Ub measure 

OR wh.eh a ^a<T.ne ha t .“Ti <«,V*7of Me h“ r) culture of Pail /«««* 
lie a e.x I iKJt ’gJeS^dded and e 4 c cm to an 

in troth to which OS nor «« 'k^.^^'/comS *n .ugcfted that 
adult Firirci eolleclC'i ha th ri jn infection nte and an 80 

tun eaiiHsl an W per «« irdortiOT ™ s.acn this daw .“'K! 

mdietion in mortnhl) ?„ |nd» and elseiheie ‘5!“*” ”™";?d 

o! doies of thu inteme hale arn (isea m Coinminsioii and 

val le of eone of th** <vya mai 

later has txrn questioned T>i„I,onme« used a Ine aMfulent ajra'O 

In 190T, Strong w'orVmg m the mlippm ^ general w until iWa 
rtam as a taeeine but this v^Uoa w.ih an iviruljnt Inms 

wiM de Need and Otten re-intr^o^ ,j„n,ynjty produced bv 

rilture of rtague. it has -rn j.ad „rulent culture This 

Inc »irem i* much I icher for «ome jeare and over 

Ine asiruicnt etrain ta* 

nnlhaa doses p-en isutout „ the more effective, the 

\Uhoug1i It IS not >ct finallj jettlrt avirulent vaccine 

modiPied naffkine vaccine now , Vedagascar, and elsewhere at 

of Otten now used cxclusivcb in ' favour of the latter, whilst 
present the indications outside Inai well-tned friend This policy 

in India the fmlicy .iXavirulcnl live vaccines tend to 

has been influenced b> be creat difficulties m the way o 

deteriorate rapidly , so that Jit®" jj,, vaccine m India 
maintaining stocks, and distrib g Haffltine vaccine have been made, 
Certain modifications in the original ^ 

eg It 13 now grown for 48 hours at 37 K jg minutes, 05 Pe® 

made, this is killed by “^fid to contain I 000 million o^amsms 

phenol is added, and it is '‘““^“^'S^his vaceme have been shown to be 
per c cm The antigenic mice are nsed for these lest 

very severe, but with the modem protection for sik 

severe than with ino't vaccines 
eight months 
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TREATMENT 

recove?^'’of"lhJ‘ni,r,;l’ >"■1“^''"^ P^rt m delenmnmg the 

patient He should be confined strictly to bed and not be 
dtiTfWrf ° “”^*’’“6 himself, he will want plenty of fluid possibly 

tei'S^sSh m3 * fomontations to the 'buboes^ 

fa^e‘vLl''’n.rWerbT^^^^^ “ ''“’“"^“5= “f 

(6) So!!TndTc)“pTe.^V“"“‘'"'‘'"'^^^ <'■) ^Vmptom.tK, 

febrile diseLe^ f "^hyperpmSa 'hvdmH^'°*™°V® asthenic 

antipyretic and denreaaan^^iii.^ hydrotherapy should be employed, and 
noiu.shnig,but sinceX S^^^^^^^ should be fluid but 

the calories though the natient '* “ necessary to force 

imperial drink, bSley w^ter or 3'’ “souraged to dri4 freely, 
per cent, can be give? flult Vanidbi ?fTh ,lP‘rayenous glucose, 5 

but othemise by the drip-teed Lthod ataost'contiXSt^^^^ 

toed and, IPthirfails'! Sphla Xy b3’ P'’'"“harbitDne should first be 
strophanthus are recommended as a roiiiinF'^^” judiciously Digitalis and 

probably better than 

Si by mtravenouftherwv condition Collapse 

OU, or cardiwol *«><* subcutaneous ether, camphor in 

“1 psrt IP ‘he 

18 iiKely to remain hieh until ^S’^’^ous local treatment The fever 

’'I'S" *hsy“pptS.te te “'''''"P' “"li theXLy caie a 
ttfeSn ^ teaching tLS iWas 

Su’eSly ?r the L7 «‘^ESSnn7a“nXb^7? 

buboes^ be ®Pph^ to them*^ belladonna, fomented fre- 

missible to lut in definitely MmW shouldihe 

are opcnS t s?'Pe> to relieve the nEl ‘ ‘‘ be pcr- 

ndine'^Swde“ho*“ to -haTsXb''''^ “T ^'>s" 

Burrotmdmg mflamJit “d a dry dress’me ^ sulpbapy- 

that senrm treat- 

(Srong!”m2MJ^t' T f des" 

infected person anrf tk®' */ Prevents the eatakh^k*^^^®'^ anti-infectious 
a group Sf”as% infection m an 

Buspicion, jt has seldnm ’k'^® ^’casons, a procedurn^^k ?''®” excluding 
cent unprovement m ^ ik®° Possible to always open to 

63 5 per cent rate, ea from W'vT'® ‘^an about a 10 per 

duceiF an anti-serST^&'i '*”» HecenU?3?‘ to 


senes showing about order^Yos^n several 

ag about a SO per cent death roS 
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rccomracndcd 13 usually for 50 to 100 c era . and this 
^ temperature js normal 

m«n.wW introduction of the eulphonamide drugs, 

raanj drugs had been tried Without any con«picuou3 successes, eg intra- 
' CHOUS iodine, mcrciirochrome, gcrmanin 

Schutre (1939) demonstrated the efficacy of sulphapyridine m plague- 
mfcctcd rats and mice, and ’Wagle ef af (1941) obtained good results m 
human plague with both sulplianjridmc and sulphathiazole, their death 
rates ucre 52 per cent m co!itrol« 28 per cent m scrum treated patient® 
24 per cent ujtb sulphapyridine and 15 per cent mth suJphathrazoIe 

Thc«c worker® gn\c I gramme sfalm and 0 5 gramme four hourly , it is 
IW«iblc that better re«ults might ha%e been obtained with full therapeutic 
(]o«c®, and there is an obnou® pt><3ibihiy that some of the newer compounds, 
e g sulphadiaiino, may prove more efficacious 

PROGNOSIS 

This of cour«o will depend on treatment to a large extent 
The pneumonic form is always fatal 

In published eerie® of treated ca«e3 the control senes always have 
death rates between 50 and 75 per cent In such «enea, ambulant cases 
and ca«es of pestis minor w il! probably not be included, so that the gross 
death rate is probably lc«s 

The pro'pccts of the naticnt depend on his resistance, and can be 
nica«ured b\ the degree of «epliea*mla from w'hich he suffers In ca«c8 
with unetftitrolled septicirmn and large numbers of baciJ)) in the blood, the 
death rate is probably 100 per cent, but, m bubonic cases with only 
bacillary ' showers ’, it is between 25 and per cent 

In the septicTtnic ca«c, the patient u«ual)y dies within the first five 
days However, the progno«is should always be guarded, as recovery some- 
times takes place in the most desperate casw, whereas a patient who 
appears to be getting on well may suddenly fall back dead 

Death may take place after several weeks from septic complications 
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’EOGVosis moderats 

Defin.t,o„-Tula™a “ “'“^plStas oau ed by ^ 
eacrity, mth o tendency *<> ' S, rabbits “d other mid lile^in 

ularense which is lr“tisinitted ^ insects tneh osJUAry P a 

nany ways-for exW' ‘■P fe^^ammaWnd which usually cau 
ind by direct contact mth ml 

inmary lesion at the point of 5 ^ eceouolered as a plu^ ' m 1911 

t on in a iramd-squirwl » orfanm of by Franm » 1921 

and waa later identified as eiveB the name t 
state of Uuh The disease was given 
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ETIOLOGY 

.• . ^ organism —Bactmum tularense (or Brucella tularensvi) 

gram-negatne cocco-bacillus. 02 to 07u by oV m S 

~™byrc?ear"£s2“'& " -0^^^ 

been foun^ infected m na^e t animals have 

been aho™ to ^anaceSi Jwtl?' ° '’™' “ 
ceptible, but the euinea nie la animals are very sus- 

and the rat the least Th*p i experimental animal 

three to ire ^““al.red infection 

caused by plame^ AllemmtM ,,Vi? ' *“ those 

infection Attenuated cultnrea however may produce a non-fatal 

TRANSMISSION 

of "■‘lii-Wc'ha'd bM°fMd'’inf<i?,^?’ ‘"'“ty-four species 
rabbits and hares are by S to? ''‘■'i 
90 per cent of the cases ocoi.??,?”' source, and 
be traced directly or indircclK?to Thra? ®*®tcs can 

' to be transmitted to iSTn I it la known’ 

rosecta, including Chrvion» blood Bucking 

wnoMw and 

polurlru, others, include Lsomto™‘Tf'’''?’“'‘' 

and It 1 , pert, coiZS^™ ^ f. "ttpected , 




fro*s immtintfA mil.v *? /ro«haj, iwo) belic\ed to Jia>c 

An *n»j «iw,. * \ brucella buf nranl^ ^ somc slight degree of 

qufstwaable 01!”!^“ product but pastcurella infections 

SSSi f V b*nd, eomc therapeutic cflicacj seems 

conlcrrwl by ^aceination tt^th killed rahurw appears to be 

Gcojtiphicjl diilr,biuionS?fS°‘'°°'^ 

'todie, of this disease were 
the Imon It I, a, ^ ^itbMn^lij^ reported from cierj slate 

"ported fram Japan (1925), nu.sia (1920), 
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Norway (1929), Canada (1930), Sweden (1931), Austna (1935), and more 
recently from Turkcj , Asia Mmor, and North Africa 

The disease can Ia> little claim to being tropical but as it has certain 
features common to many tropical diseases e*peci3lly m regard to its Etiology, 
a short description of it is included m this book The disease is probably more 
wide«pread than our present information on thu subject indicates and with the 
dissemmalion of the Imowledge of the elmical picture of the methods of diagnosis 
and of the \anous modes of transmission among*! medical men in other countries, 
It eeems ^ery probable that it will be found to ha\e a much wider distribution 
Epidemic features — ^The di«ea«e may appear in epidemic form when 
a water-supply is contaminated, when a number of persons take an infected 
meal, or when, in special circum«tances, they are «ubjected to bites by 
infected in«ect6, such an incident occurred m Utah when 30 bojfe in a 
camp of 170 were infected by the bites of Chrysops dtscahs on their un- 
potercd backs Ncterthele«« tulantmia is essentially a sporadic di«ea«e, 
It IS doubtful if the infection i« e'er tran«mitted from man to man, directly 
or indirectly 

Seasonal incidence — Man may be infected at any time of the jear, 
and the sea®on of incidence will depend on the mode of infection This is 
tery well illustrated in figure lOS which «hows the season of incidence in 347 
cases occurring ov er a period of 12 year®, 
m the United States, arranged according 
to Iheir probable mode of infection 
Tran«mi<sion b> the dog tick, Derma- 
center tanabdu, occurs in nearly any 
month in the year, but mostly in the 
spring, transmission b> Dermacentor 
andersont, the wood tick, occurs during 
the late spring and summer when tno 
iD«ects are roost 8cti>e, tran®mi««ion oy 
Chrysops discalu is confined ®tnctly to 
the «uroraer months with a marked peak 
in July, and transmission from the hand- 
Img of dead rabbits is essentially a 
Winter incident 

Age. sex and occupational incid- 
.nces -These Biam are entirely depen- 
dent on the mode of mfection Hunters 
and campers, houeewires, butchers and 


OenKQttntar «n4erie»i 

I Q Dfrmaeenter 
I raibUs 





» ana caiupeio, , -- 

Figure 108 Chart ehowing Masonal laboratory workers are amonpt tno c 


distnbution of 347 ea®es of tularseinia 
infected by different methods occui^ 
ring m the United States in a penod 
of 12 years ending 31st December 
1933 (from data supplied by Francis 
1937) 


commonly infected 
PATHOLOGY 

The organism Sret produces a loeal 


1 ion at the ®ite of entry but there is 

rapid geuerahtation of the '^JI‘'J^^\™porarJ' 

It the patient’s natural res.st.ncc is high, y 

occurs, otherwise a septicaemia. infected, and later there may 

Tte proxnnal lymphatic nodes become mSamed and 

be a gencraliied 15™?''“'^™*"’,“ l&ses , , 

may eventually t ^ fmnd ro the spleen, both unde 

Post-mortem, small neerrt . liver, and m the lungs 

the capsule and in the parenchy • there is a pneumonitis, usua y 

In the primary ^ 

involving at least b a pleural effu®ion 

nearly always m'ohed and there 
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by an area of surrounded 

taSocvbe “■■ “^^ration, outside which there is some 

mthe Xcted o™ ‘ •'if ‘’ssues A similar change occurs 

a zoM of a f '™8S, outside the necrotic focus there is 

IhnU ul !. iV the inflammatorj changes may involve a 

Tad d and d“tr 'ed^bv Vtl ? ‘"“a ‘>'0 Parenc^ym?7elL Tre „- 

More crrZ 1 Morense and appear as bags of organisms 

obscTOd meTeerf’™". ‘ubcrculosis are sometimes 
and fifaroblS Sde'wr^r “ “"™“"ded by an area of epithelioid cells 

pneumomc c^a^'t'he 


PJ . S'^MPTOMATOLOGY 

oculo-glandularf gIanduiar**and't^hftiH^?° ^ ulcero-glandular, 
neither satisfactory nor comnrphA^, ^ types, but this classification is 
of knowledge regarding the modc of^/jJ? probably incomplete state 
unwise to adopt any fixed claSfirlfmn ^ infection, it will be 

of entry of the causaTorga°msmr*Th^mLT“f”‘‘“'! “““rdmg to the mode 
* 5 ? that 18 described® below symptomatology, and 

enters through the skin either thr^»il ® ^hich mfection 

iwect causing a locaT Sc^ anJ agency of an 
through the conjunctiva, this struclur#. ^ infection If it enters 

picture 18 that of the so called oculo.£rUnl?»i^®i involved and the clmical 
of infection the disease is more sever#* * type, generally m this type 

local reaction may be slight and the *^ther of these cases the 

causing a bacteramia ®h ch mv 

ra^bllt'”' -PP-C by 

Cases lioT-a 1 


_ illlCUlCU 

Cases have been renru^^j 
Fmallv to developed 

comnliPfttiA distmct from the nneiirT* pneumonia is a primary 
andftm form of develop as a 

of the«e case?*?*''® cpidemioIogical reporta^jf analogy with plague, 

■ptoc'srofihri^'’'' 

on/tt «°?uiWen wilh^^^ '’‘freSei’are°24 h ™ *''' I?'®® majority of 

'omitmg, proSratin? ®y“Ptoina^heLAtJ days The 

influenzf^ra ?b°iin,?? f ^er th?fev 

attention is drawi dengue The suggestive of 

the proxunal ^®®ion which ®ometunes earlier, 

6harpl\ off jan ^T-« nodes become enlarir<>H .d®''c^op3 into an ulcer, and 

a-mpaumd ly totrry'';^^,^” »t W »! 

t>» s of weight and mcreasing 
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a in an uncomplicated ca«e the con 



Figure 109 Cl araetcr st c chart of uncompi cated 
tularxm a 


debilitv usuallj for three Trcek<5 e\en in an uncomplicated ca« 
tale®cence is terj prolonged tasting from two to three months 

The glandular enlarge 
ment may persist through 
out con\ale®cence or at 
an early date the glands 
maj become necrotic sup 
purate point and eventu 
ally break through the 
skin leaving a sinus that 
may not heal for many 
month® Subcutaneous nod 
ules may form along the 
course of the infected l>*mph channels these persist as hard tender movable 
lumps for some months and occasionally they break down 

A rash IS somcliines reported but it is not coirtlmit nor charactor 
istic either in its time of appearance or form 

The spleen maj be slightly cnlai^ed „iv a muffh 

In the primarv pneumonic form the on et “ ^ „,„o]iv with 

pleuritic pain headache genera! malai®e and ® , (jc/figure 

chill. The teinpcraluro conlinues as a high rmittent fcier tree n^r^ 
UO) nilh periodic chills The pli) ical rtgns arc s ometimes atypical 
the pleural effusion ma«ks the x ray picture so ' ' ' i I ii i > | 

that the diagnosis is frequently po tponed until 
Uie autopsv Milder examples of this l>p€ are 
irobably very frequently mi««ed but 
from the reported ca«es one mu«t consider the 
prognosis verj bad , . 

Complications —The commonest arc th^e 

associated with the local le«ions and J{)® 
ular infections ulcers and the «mu«es 
from suppurating glands ^ve 

mfected and persit for months The local eye 

lesions ma> lead to the lo«5 of „ 2 , 3 ^ pneumonia are the most 

Of the more sev ere complications ^7, P pi.„tion that it might 

frequent m fact pneumonia /wh a and there is a tendency 

almost be considered a special fora of _ . j jjrpeg of the di«ease 
in the literature to include it m the das ification or 
{tnde tupra) 

PIAGNOSIS ^ jijjjggg IS 

The circumstance may been bitten by Chm^a 

tularemia when for example the ^ *ran«mittinE sea«on when he has 
discalis m an endemic area during t , and/or cleaning rabbits or 

been on a shooting expedition m the laboratory On 

when he has been in contact with ^ which the mode of mfection 

the other hand man> cases have occurted in 

was completely obscure , , .i i-sjon or conjunctivitis witn 

Clinically the l^nhaUc glands shortly after a febnk 

tenderness and enlargement of the lymp ,jnt,ai oharp rise ® 

influenra like attack that showed fortnight s duration endmg 

remission and a further febrile bout of ano 



Feure 110 Chart of a 
fatal cae of pulmoa 
ary tularsmia (Keonedy 
1W2) 




350 


TT5LAB£UU. 


Bacteriological evidence is of course the most desirable, but is not at 
fill easj to obtain On media inoculated with the blood or gland }uice, 
growth has been obtained, but not readily, and animal inoculation is the 
surest method Two to five cubic centimrtres of defibnnated blood diluted 
with an equal amount of normal saline inoculated intrapentoneally into a 
gumea-pig will produce an infection that will kill the animal within tmee 
or four days, with the production of the typical lesions from which 
Bact tularense can be recovered 

A diagnosis may be made by the agglutination test, but this will mostly 
be m retrospect, for the litre oftwi only reaches 1 in 80 by the third or 
fourth week, though it may eventually nse to 1 in 5000 in convalescence 
The titre falls slowly, and agglutinina have been reported to persist up to 
33 years Sometimes the sera will also agglutinate Br mehtensw and/or 
abortus {vide supra) 

An intra-dermal test, in which 005 c cm of a bacterial suspension 
produces a weal five millimetres in diameter in a positive case, has had a 
few advocates, it gives a positive result at an earlier date, but it is probably 
ie^ specific than the agglutination t^t 

PREVENTION 

A study of the methods of infection will immediately indicate a number 
of ways m which the dangers of infection can be obviated, or at least reduced 
(vide supra) 

As there is considerable danger of laboratory infection, very special 
precautions should be taken with regard to the handling and isolation of 
inoculated animals, e g rubber gloves should always be used 

Prophylactic inoculation has not proved entirely satisfactory hitherto, 
but recently Foshay et al (1942) have shown that some protection is given 
by inoculation n ith dead culture* and that infections in inoculated persons 
are milder 


TREATMENT 

No really succeBsM speeific has yet been found Serum treatment 
has hep used extensively, and the results of treatment in 600 cases with 
a Bimilat number of controls have been reported (Foshay 1938) The 
resu ts were not very etriking, the death rate was 4 2 per cent m the 
treated eases, but Foshay considered that they demonstrated the value of 
the serum 

Otherwise, the treatment is symptomatic Surgical interference with 
nodule is not to be recommended, open local 
lesions should be treated with hot saturated magnesium sulphate com- 


PROQNOSlS 

obout 4,300 cases reported in the 
^ ' W^mately 6 7 

From the point of view of invalidism, it Is a serious disease as full 
health is seldom rratored n^w 3 to 4 months, and the average penod of 

WySr' ™ 

The cases in which infection woe conveyed by eating under-cooked 
S o« sudrse^ii* «nt death fate i re^rted 

. detenorntion ,n the prognosis, it is 

reported that 30 to 40 per cent of patients with these comohcRtintw die 
and more than half the patients wC die are m this group The death’ 
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rat« amongst patients with primary lung infections appears to be even 
higher. Those m which meningitis occurs always die 
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Definition — The undulant fcYer* or brucello«cs, are a group of disea es, 
characterised by Jong continued Ie\er which somsUmes adopts an undulant 
periodicity, caused dj bacteria of the genus Brucella and transmitted to 
man from animals b 3 Nanous mean« 

Hittone»l — The ear5>e«i attempt to teparate Ibe firJ racogaiKd form of this 
due&<e from other loag continued fetors was made by Mar^ton in 1S61, he 
described a disease that occurr^ in British (roofs in Malta David Bruce t oiated 
the cnu<al organism in 1&S7 In 1S97 Hughes wrote an important monoitraph on 
the subject and ■ugae*ted the name nnduhnt feter it was boweter at this time 

f enerally known as Malta or Medterranean feter In I9M the Med ferranean 
ever Commission ttas sent out wader tbc 8U<pices of the British Government to 
inve'tigate the means of spread of the di-^ea^e they discovered that goats were 
the reservoir of infection and that the di'ea'e was spread aiaml> bj the agenev 
of govts milk 

Coatagious abortion was recogmz-d as a disea«e of cattle early in the 19th 
centurj in Great Britain In 1S97 Bvng isolated the causal organism of this 
cattle disease and in 19I-I Trawm i«=olated a similar organisia from pig' In I91S 
Alice Evans demonstrated the close aaligoare relation between the causal organism 
of Malta fever now known a" Brucella meftenaw and the caisal organisms of 
contagious abortion in cattle and in p? now knovn as BruceHo abortus and 
Brucella sum re'pecfivei> and m 1920 the genene avme Brucella was adopted 
Shortly afterward*. B-van in Rhodesia and Keefer in America recognised 
certain of the undulant fevers in man in thc'e two countries a- abortus fever 
tran'mitted from cattle and rags reT>ectiveh 
D.scnsjion —In our pic«enl slate o( InoirWge it Mem* ju-liliable to 
separate this group into the original Malta feier can ed b; fir melilenm, 
and abortus feier caused by Br abortus and Br abortus ear sms (or 
Br sms), as there are cpidemiiiliigioal and clinical differences betireen the 
two diseases 

MALTA FEVER 

j-> Afnltn fpver !•» a specific di«€a*e charactenied fever 

nli.cKrrun't “uloSed induircouce effii ion and pains rn .be 
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joints, and an enlarged spleen, it is caused by Brucella mehtenm, and it is 
conveyed to man m the milk of goato, amongst which the infection is 
enzootic, and by other means 


EPIDEMIOLOGY 

Geographical distribution — ^Malta fever has a wide distribution and 
will be encountered m all the zones, except possibly the arctic, but the 
largest numbers of cases occur m the sub-tropics 

It IS rife m the islands of the Mediterranean and m all the countries of 
the Mediterranean littoral^ and it occurs in many other European countries 
It occurs m the southern states of America, in Mexico, and m South 
America, m South Africa in Iraq, Iran and northern India, in China, the 
Dutch East-Indies, and the Philippines, and in northern Australia 

Epidemic features — The infection is an enzootic affecting goats and 
to a less extent other animats, and is transmitted sporadically to man by 
the mgestion of goat’s milk or ^at's milk products, and possibly by other 
means Malta fever is therefore always likely to be present wherever goats 
supply the bulk of the milk to the population, and m Malta, until the means 
by which the infection is spread was discovered, the annual incidence 
amongst the British troops was often as hi^ as 50 cases per 1,000 There- 
after it fell to a negligible figure, but from time to time for no obvious reason 
it has shown a tendency to rise again The indigenous population also 
suffered, but they were usually affected in childhood when the disease is 
hkely to be milder 

An incident m which 80 students m a hostel were infected, apparently 
by drinkmg-water, was recently reported from Michigan , there was in the 
building a bacteriological laboratory that handled large numbers of brucella 
cultures 

The mcidence vanes from year to year and is very definitely seasonal, 
itt Malta it occurs in the hot dry months of the year, June to September 
{see figure IH) This seasonal incidence, which is also noted m other 
endemic areas, c(j south-east France, 
where it is a little earlier m the year, is 
explained on the grounds that it coires 
ponds with the kidding or lambing 
seasons, but there are other possible ex- 
planations {vide supra) 

Persons of all ages are affected and 
the highest incidence is between the ages 
of SIX and thirty Men arc said to be 
most affected, but this may be due to the 
occupational factor 

The disease has an occupational dis- 
tribution, and is common amongst goat- 
herds and dairy and farm workers 


;®TioLOGy 

The causal otganvsnv — When first described by Bruce, the causal 
orgamsm was named Micrococcus mehtensis, but later when its relation 
to the other orgauums causing undulani fever was recognized (vtde guj/ra), 
the genus Brucella was create and this organism was renamed Brucella 
melitensis 



Figure 111 Seasonal distribution of 
Malta fever (Huddleson 1939) 
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'* ,» rofcjJjsollus. 03«< to OJmus dMmrtcr Tr,th o\»l or e^en 
bi«ltar> terms -^Uci rosy », njA ■« IDmih length It » con motile non” 

nitnent agir but very elowly, it irill grow 
wUrr but »t^^^o»t\ on hver-eitnei wr or eenim (S per eent) agar at 37‘C, 
»ndnrnal 20 C It has a roigh variant that fcai dilTrrent antigenic rroperties 

and *j« at one litne tho lebt to (<e a d torrent organism {Hr 7«ramfhtf»ij«) 
RfiiJtante— It !■« ) jlletl jit CO*C but re i«t« dning for two or three 
month* It will furvtte for many months m hborftfor> medium Labora- 
tory infiftiona are rclatiyely eommon 


Pjthogenicjty for laboratory animah — Dr mrlifengti rcadilj causes 
infection in monkt\» but not alnays in gumca pig* whcrca* Dr sins 
i* ycr> Mrulent in the latter, i?r abortus is ycry yanablc in its patho- 
genicity, hut fall* lictncen the other two •pocics in its pathogcnicitj in 


puiney-pig* 

DiJtnbution in the body srmta and excreta — Tlic organism* are 
present m the hlt>o«l during the feicr They occur m large numbers in the 
‘plecn from tihcre they can be rccoyercJ during life by spleen puncture, 
or after death They occur m the urine in about 10 per cent of ca*cs and 
the urinary infection nay months They have been 

i«t>Ktoti from human milk They can al*o be demonstrated m the /sees 
by a •pecial technique 

Portals of entry —The u«ual means of infection is by the gastro- 
intestinal tract, but the organisms can also enter with comparatiye ease 
through the conjuncliial, na*al, or naso-pbaryngeal mucous membrane*, 
and a!«o through the skin, but in the latter cA*e, entry is probably effected 
through »mall nbra*ion« Ijiboratory infections are aery common, and 
recently m the United States 57 laboratory infections were reported from 
17 laborntorie* Tlic per«i*tence of the infection in the Briti*n army and 
nan m Malta cyen alter all eon*uroption of goat’s milk had been stopped 
the higher incidence in the dry du«ly 8ea*on, the ability of the cau«s! 

org8ni«ms to re«i»t 
drying, and the fact 
that goafs pa*3 them 
in their urine all 
■upge't the possibility 
that entry through the 
nasal and respiratory 
mucous membranes 
may play an mpor- 

Fisire 112 = hfir* ihowinp the onpo nedia »oiJ though second- 

modi* cf tnnmiwion «Bd route of entjy of the infertWR ary. part in the 

. crs»ni«m* in SfsJt* epidemiology of the 



Differentiation of BfufcHa speon— pere are two antigenic demenU 
pre«cnt in different proportions in the three allied organisms, the anti- 
genic structure* arc shown dia- ^rttirnnpriv 

grammatically m figure 113 >dltlPMf|v ^ 

Thu* the organ**™* cannot be j| «* ) M / I j *1 II 

separated by straight agglutma- Cl IIPjli|||| | ) |jj I jHI II 

tion but Dr mehlensis can be XljligMMi l'' 

'cparatcd from the abortus suis 

group by ab*orption opgglutimns nw ohortua 

The brucella? can al«o be diffcrrati- Diagram mdicaung the 

ated by means of their growin in pn>portioiM of the eniigemc ehmeBts M 
the nrcscnce of certain dyes, the «id A lo the three recognwed speciea of 
following table, which is taken Brucelh 
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with minor modifications from Topley and Wilson (1936), summarises the 
means of differentiation ■— * ^ 



Immaniry —One attack does not appear to confer complete immunity 
against a subsequent attack, but the second attack will be mild 

The fact that the organisms circulate in the blood for a number of 
days does not suggest the early formation of immune bodies, agglutimta 
usually appear, but they may be of low titre and are not constantly present 
No satisfactory immunity can be produced by inoculation of dead 
cuUmea 


PATHOLOGY 

Moibid anatomy —No clear-cut description of the pathological changes 
has been given, there are probably two reasons for this, namely, that there 
are few deaths and therefore few post mortem examinations, and that such 
deaths as do occur are usually due to some complicating infection which 
clouds the true picture 

The spleen is nearly always enlarged, it is soft and hyperamic 
Occasionally, there are small hasraorrhages and infarcts 

Histologically, the sinuses are dilated, there is proliferation of the 
reticulo-endothehal cells, and a hyperplasia of the lymphoid tissue 

There is often slight enlargement of all the lymphatic glands, but 
especially those of the mesentery In the intestines, there is sometimes 
slight congestion of a few Peyet’s patches, but there is neither ulceration, 
nor even any other constant changes in the intestinal lymphoid tissue . 

The sygmoidoscope sometimes shows a granular colitis This causes 
a watery diarrhcea that appears to respond to specific vaccine therapy 
Blood picture. — There is usually anaimia, and this tends to be pro- 
gressive, red cell counts are sometimes below 3,000,000, but seldom if ever 
below 2,000,000 per emm in an uncomplicated case There is a slight 
tendency towards a leucopema, but this is neither marked nor constant, 
how ever, the count in an uncomplicated case is never above 10,000 per c mm 
and sometimes as low as 4,000 per c mm The differential count is more 
characteristic, the lymphocyte count often amounts to 50 per cent of the 
total leucocytes, and there is a fairiy constant large mononuclear increase, 
so that there is a relative, as well as an actual, granulopenia 

The urine does not show any ^iccial features beyond the usual febrile 
changes, it is high-coloured and scanty and may contain a trace of albumin 
As noted above, brucoll® can be isolated from the urine in about 10 per 
cent of samples 
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SYAjPTOMATOLOGy 

^ ’’"'"I '’“«■”== bans torn 

iO ihy/ ^ ^ *“ '»•« It may extend to 

There arc mild prodromal sjmpfoiiB, malaire and headache, folloned 
III a slow onrelot fever, inercasinE la allude and inability to concentrate, 
pains nil over the body and particularly lu the joints, pains m the eyes 
on latoral movement anorexia, in«K)mma, and irntabilitj The fever in- 
creases gtep-Iaddcr-wi<=e, as in typhoitl, and reaches 102“ or 103 “F in five 
or SIX dijs Headache ma> be intense, there is u'uaily profuse sweating 
and when the i^er n«ca in the exening there may be a sensation of chilling, 
If not an aclinl rigor The pains tend to move irom joint to joint and 
the mandibular joint is vcr> commonlj affected, there is quite often a 
non-inflimmatorv hjdrnrthro la of the painful joints Mild abdommal 
ej'mptoTns raa\ develop congestion and di'ceinfort u'ually with constipa- 
tion, but occa«ionallj with watcrj diarrhcea, the tongue is very furred 
The puloc 13 soft, rapid, and irregular Bronchial sjTnptoms are common 
The spleen mav m time become enlarged, it is usually soft and tender 
There is incrca«ing tox'cmia in severe ca<e« but in the average case the 
patient doe* not feel particularl> ill, finds bed irUome, and is very irritable 
The fever rcachc« its highest point in about a week, it remains as a 
high remittent or continuous temperature for po*«ibly another week, and 
then etep-hdders down, reaching normal usually within three weeks, it 
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raaj remain normal for a day or two, and fben it starta to rise again The 
waves are not usually regular but on the average they maintain about a 
three-week periodicity Mith Ihe relapse of the fever, the symptoms tend 
to return but not usually m such a severe form, though sweating and fleeting 
joint pams are the rule 

Other sympcoins are orchitis or tnaslilis, oeuntis, e g facial and inter- 
costal neuralgia, sciatica, and lumbago and more rarely temporary para- 
lyses Sometimes there is Wumng of the vision and vertigo In the 
long-continued c&^es, Jo«s of weight and even emaciation will be an important 
symptom 

In sev ere cases there may be purpunc spots, oozing from^ the mucous 
membranes, and even profuse bleeding into the stomach, intestine, or 
bladder 

Complications — Pulmonary complications are so constant that they 
can almost be considered a part of the Bjndromc in fact the disease was at 
one time known as ‘ Mediterranean phthisis ’ There is however no reason 
to believe that Malta fever does predispose the patient to pulmonary 
tuberculosis The usual lung complication is bronchitis, but broncho- 
pneumonia IS not uncommon Other complications are parotitis, sup- 
purative orchitis, and arthritis, pregnant women usually abort. 
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Clinical types — As in most other diseases, the mdividual’e response 
to the infection will vary The following clinical types can be recog- 

omEwIant —In this type the patient is unaware of any dlness, 
though in some cases if pressed, he may admit to a little malaise In any 
population subject to special risk, a serological investigation will bring 
to light some apparently healthy persons whose sera show a high agglutina- 
tion for brucell® . , , , , , . 

(u) The mild — ^In this type there is only a single bout of fe\er lasting 
perhaps a fortnight, or a mild bonl and one short relapse 

(tti) The classical — ^The attack of moderate seventy, as described 
above, with repeated relapses lasting several months 

(iv) The chrome — ^Tfae di<ease may start as an ordinary or mud 
attack, or in some cases there is no history of any acute febrile attack, and 
then a low irregular febnle state develops, there is little sign of the usual 
undultiitions m the temperature chart, but joint pains and sweating occur 

(v) The toxic undulant or xntemiillent — ^In this type the patient 
develops a hectic type of temperature, he is much more tojcsraic than m the 
ordinary case, and the temperature continues for weeks or months without 
the usual afebrile periods, though there are still some traces of the un- 
dulating character of the chart 

(vi) The fulminant —There is early development of marked toxaemia, 
a high continuous or inlennittent temperature running a typhu«-Uke course, 
and sometimes death m as short a time as five days 

DIAGNOSIS 

Discussion — It is justihable to make a provisional diagnosis on clmical 
grounds, and in certain circumstances it may be permissible to maintain it 
without confirmation from the laboratory, but, obviously, confirmation 
should be obtained whenever possible 

With proper laboratory facilities it should be possible to isolate the 
causal organism in half to three quarters of the ca«es seen early in the 
disease, in the remaining cases and m those first coming under observation 
late, the specific tests will have to be relied upon Of these, the agglutina- 
tion test IS the most reliable, the intra-dermal test should certainly be done 
m all suspected cases in which the agglutination test is negative and the 
opsono cjdophagic test may be used as the third or as a confirmatory 
method 

A Cfmical— The prmcipal points are — high fever with little pros- 
tration and with delay lu the appearance of debilitating symptoms profuse 
sweating and the maintenance of a moist skin during the height of the fever, 
and pams that p8«s from joint to joint In retrospect, the undulant 
character of the temperature chart will be apparent 

B Baeteitotogical — A positive blood culture can often be obtained 
at almost any stage, but it is more certain in the early stages Five cubic 
centimetres of blood should be taken into a flask containing 250 c cm of liver 
broth (pH 7 2) , the air in the flask is displaced by CO, and a rubber cap 

E ut on , the growth is slow, and, though m some cases a positive culture may 
e obtained in about five days, a culture should not be discarded as negative 
for at least 12 days 

The urinary cnltnrc is said to be positive at some stage of the disease 
in 75 per cent of cases, but the general experience is that 10 per cent of 
specimens of unne will give a positive culture, the statements are not in- 
compatible 

C Specific antibody testi — \<) Asgluttnatton —This » considered the 
most reliable of the specific testa, other than the isolation of the causal 
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f.n^h fa?cs the apfilutwins appear in the blood belKeen the 

m ^ but %anable tune, for many 

tZ JoiV Agglutm/ns are not 

hOftc\cr, constantly present e\en m the acute stages of the di<»ea«e and 
many can-s haAc been reported in which they do not appear until the fourth 
or iiJUi week, to that a negatuc reaction docs not exclude brucella infection 
A titre of 1 m 40 is u'ually considered to indicate infection pa«t or 
present but the litre usually wes U> o%er 2 m 1 000, eo that a rising titre 
should be expected 

The agglutination teat is not species specific and there is usually no 
^gnificant difference between the titrcs obtained with Br meUleruu and 
Br abortut emulsions, but after the minor agglutinin (lee figure 113) has 
been ab«orbed, agglutination will occur with the specific antigen with 
little reduction m titre 

fu)The tnfra^dermat ttit —The difficulty in tha test ts to prepare or 
to obtain a standardised antigen (or allergin) ‘ Brucellergm ’, as prepared 
by IIuddlc*on (1034), is probably the best, but if neither this nor any 
other •tnndardircd preparation is obtainable one can be made from a heat- 
killed fat-free bacillary emulsion Reactions are apt to be sharp and there 
may e^cn be con«litutional symptoms, to that a 1 in-100 dilution of the 
standardised * bruccllcrgin ’ should be used first, end later, if a negative 
result js obtained a J-in-lO dilution 

A positJ%c reaction \ancs from a ‘weak reaction ' in which there is an 
area of hyperamua and slight ccdcroa of half an inch m diameter to a ‘ strong* 
reaction ‘ in which there is an area of three inches or more of severe 
hypenrmift and etderoa, this dmppears m a few days leaving a small 
necrotic area in the centre, that may persist for months 

The injection is giacn inlra derraally, not more than 01 c cm , and the 
rc«uU should be read after 24 and 48 hours since a late reaction sometimes 
occurs 

A po'itiic reaction may appear as early as the ?th day of the disease, 
and may ^ expected for many months after all symptoms have aubgided. 

A higher percentage of positue reactions will occur with this than with the 
agglutination test, but occasionally ‘ false positive ’ reactions are obtained 
(ill) The opiono cyiophagte test — This lest is a relaliiely aimple one, 
but the intcjpretation of the results is somewhat complicated, it is the least 
laluable of the specific testa but it w u«cd 8l«o as a means of estimating 
rc«pon«c to tpccihe treatment 

Outlin* «>f Kchnigo* lad cotwp"**''®" of mnlu— To 5 tsm ^ blood 
02 cem of 20 per cent sodiura cilrale is added a bacillaiy emubioa of 6000 milfioa 
orranums (or equiralent lo a auspeiuion of 3W pa^ per miUion of ailica) ia 
vA-at « ’O.vU oae cubic eenOinotre of each ot these two u mixed in 
a^t tube which is put into an mcubalor at ^ C for ooe hour the eednaented 
deposit IS removed and emeaw anr made co clean tlidn these are dried rapijUy 
the red cells hiemolyvd and then the roiear is fixed and stained The elide 
» ex"mm^ u^er thrmicroseope and the number of polymorphonuclears that 
have taken up the brueell* are counted 

The KJeee«ted joleipretation u as follows — 

ff l.« than 40 per cent bare taken up brucelle the patient is susceptible 
If M to IM per cent have taken up brucellse the patient la immune 
A ^dinz between Uieao two indieatea that immunity is dereJopmg and 
that the patient is therefore infected 

Difrmni.ll dugnoJis— The deense may simulate any of the lons- 

continucd fCTe^ij/^temperate ,pej,ally „( He i„„gs 

1 ^ the enteric fevers, rheumatjc fever and rheumatism, 

Bellto Ml. >ntect. 0 M and the PcI-Bbstem syndrome m Hodgkins disease 



S60 


THE •OKDHIiAHT FEVERS 


Amongst tropical diseases, kala-azar is the nio«t likely to lead to 
confusion, there are many points of ■«Hmlarity the long-contmued undul- 
ating temperature — though m kala-azar the bouts of fever are usually of 
longer duration the enlarged spleen — ^but this is usually more pronounced 
in kala-azar, the absence of prostration and the slow establishment of 
debility, and the granulopenia — ^which again is more marked m kala-azar 
Untreated malignant tertian or relapsmg benign tertian malaria, and also 
amcfibic hepatitis with abscess fonnation may simulate Malta fever, but 
in both these diseases the therapeutic test should clear up matters, and m 
liver abscess there is usually a leucocytosis 

PREVENTION 

The following are the three m4m lines along which attempts at pre- 
lention should be made — 

(0 The ehmination of the source of infection primarily in goats sheep and 
cattle 

(n) The prohibition of the u«e as food or the sterilization of the meamm 
of infection 

(m) The protection of susceptible sod exposed person* by education and 
if roce*'aiy regulation" and by inoculation 

(i) The elivitnation of the source oj mfectwn—^The destruction of the 
infected animals and the maintenance of disease-free herds is obviously out 
of the question m view of the conditions that exist m most of the endemic 
areas Protection of herds by vaccination would also be difficult to enforce, 
and up to the present this method even when it has been put into operation, 
has not proved very successful but this is a matter for further veterinary 
research 

It IS probably very seldom that an infected person is a "crious source 
of infection to others nevertheless viable bacteria may be passed in the 
urine and (sees, and the proper disposal of excreta is a preventive measure 
that should not be neglected 

In) The prohibition of the me as food, or the sterilization, of the 
medium of infection — ^The prohibition of the consumption of milk or milk 
products, or the enforcement of pasteurization will be successful only if 
the consumption of infected millc is the sole or mam means by which 
infection is acquired Even m Malta there is some doubt or this point, 
though prohibition of the use of goats milk and goat’s milk products by 
army and navy personnel appeared to be completely successful for some 
years In other places, e g the "outh of France, where the disease occurs 
mainlj amongst dairy workers there are obviously other channels of 
infection 

Pasteurization will kill the brucellje, and, if this procedure can be 
enforced, this means of spread of the disease will be effectively controlled 

(m) Protection of susceptible and exposed persons — ^Dairy and other 
workers should be warned to wash their hands before taking food and to 
keep their hands free from abrasions 

The results of experimental inoculation with killed cultures of brucellffi 
have been contradictory, but on the whole very disappointing More work 
will have to be done along these lines before this measure can be recom- 
mended as a routine 


TREATMElTr 

Discussion — The state of the treatment of Malta fever is at present 
far from satisfactory The introduction of the sulphonamidc preparations 
tai"ed hopes that a specific might be found for this infection, and many 
enthusiastic reports appeared in the medical pre«s, these early reports were 
coon followed by cautionary, and eventually by frankly condemnatory 
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appears almost monthly, it ig 

thirsJbiee/ to t)e dogmatic on 

tni3 subject and to dismiss them aJl, further one hones that some dav a 

dSnbe ^^anwhile. itVilI be necessary^ to 

describe older, tested, though not unifomily successful, methods 

ijeneral dietary, and symptomatic —Even here it la not possible to 
lif ® cIiDicaf states In 

the febrile stages, the patient should be kept m bed, and careful nursing 
should, if possible, be protidcd, the sweating will necessitate frequent 
changing of clothes, the bowels are usually confined and frequent enemata 
may be necessa^ , considerable trouble must be taken with mouth hygiene, 
the patient should be encouraged to take food in reasonable quantities and 
this will ha'c to be presented in an attracts c and palatable form, the joint 
pains will require local applications and m the later stages raas«age to 
the wasted limbs will be helpful 

After a 'ei ere febrile bout, the patient should be kept in bed for four 
or n\e days after the temperature has fallen to normal, especially m a 
cold or temperate climate where chills are likely, later, when the disease 
enters on its more chronic stages, it wall usually not be possible to mamtam 
this routine, and it is questionable if it is necessary to limit activities, except 
during the febrile attacks (Some writers recommend long continued con- 
finement to bed ‘ tq obviate relap«e8 ’ In Mew of the very great variability 
in tlie clinical cour«e of the di«ease, a controlled series of some hundreds of 
cases would ha\c to be observed before the efficacy of this procedure could 
be pro\cd It does not sound rca«onable to the writer and he has never 
advocated jL) 

The diet should be as liberal as possible, but naturally during the 
height of the febrile attacks it should be fluid, at other times it will have 
to be carefully selected for easy digestion, and it may have to be modified 
to meet such conditions as tympanites and diarrhcea 

Depressing drug« should as far as possible be avoided, especially anti- 
pyretics, for feter above I03*F hydrotherapy should be employed For 
headaches, aspirin, phenacetin and caffeine powders are permissible, now 
and then a good night's rest should be ensured by giving phenobarbitone, 
and small doses of bromide maj be given to soothe the patient’« restless- 
ness and irritability Purgatives should be of the mild vegetable variety 
or liquid paraffin, supplemented by enemata on alternate days if the bowels 
are not opened Joint pains should, as far as po'ssible, be treated with 
physiotherapy (c g infra-red and local applications) 

In acute (oxamic ca«es a pint of 5 per cent gluco e ^^^y P6 given 
intravenously every day, this will combat dehydration, assist detoxication, 
and provide nourishment 

Vaccine th<tapy~On the whole vaccine therapy seems to have pro- 
duced the best resulCo. e<peci3lly in chronic ca'es. The aim should be to 
produce little or no genera! reaction, and to grade the doses very carefully 
with this in view Slixed stock vaccines may be used at first, but as soon 
as possible an autogenoug vaccine should ^ prepared The vaccine should 
be made from a ‘ smooth ' recently-isolated human strain, and standardized 
so that 0 1 c cm given intra dermally causes a sharp but not severe local 
KVct,on m irJeclSl pericn Alter an unt.al do e ot 01 cem gliea 
X der™l“ the sub^oent X°otTo fm or" 'e^ 

Sr" y°”cSe '.reac”b dosS 

'“'““vamSsbouW ™fbe gnon danng the high febrile stage, nor alien 
i marS'. end in these stages semm therapy is indicated 
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Serom therapy— This should be used only m the acute and toxaemic 
Biases , several commercial anti melitenais sera are available, doses of 50 
to 100 c cm are given, preferably intravenously, in a pint of normal saline 
or 5 per cent glucose, and the dose repeated if necessary m 24 hours 

Non specific piottin therapy —TAB vaccine or milk injections have 
been used This treatment is indicated m the chronic low-febrile cases 
when joint pains are troublesome, good results have been claimed, partic- 
ularly in rebeving some of the tiresome symptoms 

Chemotherapy — Dyes have been used for some time ^vith varying 
results Some success has been claimed for acriflavme, a maximum dwe 
of 10 milligrammes per kilogramme body-weight, t e 07 gramme for the 
average adult wae given intravenoualy 

TrypaQavin has also been used, 10 ccm of a 2 per cent solution is 
given intrai enously, once a week A special precaution is that patients 
must be kept in a darkened room, as during this treatment they become 
very sensitive to light Good results have been claimed with these dyes, 
but their administration is not entirely without risk 

Many of the new ' sulpha-' preparations have been tried, but so far, 
as stated above without any uniform success The writer has u®ed eul 
phapyndine and sulphathiarole, without very convincing results The 
chart of one case recently treated is shown (figure 115) , it seems possible 

that the sulpbathiazole con- 
trolled the fever, but 
our experience here is 
that a spmxtaaftotu nme 
often occurs after one or 
two bouts Recent reports 
on sulphapj ndine suggest 
that the Kistory of the 
early reports on sulphon- 
amide (vide supra) is being 
repeated The writer has 
seen no reports on treat- 
ment with sulphadiazme 
Neither sulphanilyl guanidine nor sucemy] sulpbathiazole, which are so 
useful in the dysenteries, is likely to be useful in this disease on account 
of their loa ah^orptwn 



Finire 115 Teoperature chart la Malta fev«r 
Sulphapyndiae appcaitd to coatroi the ferer, but 
a relapse occuitm which antn appeared to 
retpand to eulphatbiazole 


PROGNOSIS 

The average duration of the illness in frank clinical cases is at least 
two months but durations up to two years have been reported 
The death rate amongst such cases is from 2 to 5 per cent 
Published moTtalit> percentage^ are open to the criticism that mild 
and ambulant cases are usually excluded A comparison between the 
published death rates for Malta fever and the abortus fevers might indicate 
that the diseases were of equal seventy, whereas Malta fever is undoubtedly 
the mo*t serious, Bt sum the next, and Br abortus the least serious of the 
three 


ABORTUS FEVER 

Discussion— As abortus fevw u so dosely related to Malta fever, 
only the points of distinction will be dealt with here 

,®tiolosr — Bnicello obOTtMandBr nia (or Br abortus suts) are 
morpholo^call} identical with Br meftteniM the cultural differences and 
certain other points of distmctioft are shown in the table on page 356 
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Br abOTlm and Br suis cause cntootic infections in cattle and men 
rapectively, cross infections. . e fir sm in cattle and Br nb™to°n S’ 
““'1 •>»’'? •i«u reported m nMuie, and other domSc 
atumais, e g horses, are sometimea mfected 

Be 'T' '"eS'tlion on cx^rimcntal grounds that Br mis, unlike 

Br mehtensti gams entry mfo the body more easily through the akin and 
mucous membranes than uiu the gastro mtestmal tract, this obserration 
IS supported by epidemiological evidence (xnde infra) 

- , , EPIDEMIOLOGY 

1 ?* —Abortus fever has a much wider distribu- 

tion than Malta h\ er e-pecially m temperate climates, it occurs m Great 
Britain, especially m Scotland, where Malta fever is unknown, and is very 
common m the United States, where the latter djeesse is relativelr rare 
there are few countries in the world, where the subject has been properly 
im estigated, that can claim freedom from th!« infection 

Epidemic features —Infection is transmitted from cattle and pigs to 
man m a number of wajs, which are best shown diagrammaticslly, see figure 
116 below 

Abortus fever lias 
an e\en more definite 
occupational distrjbu* 
tion than Malta fever, 
and is very prevalent 
amongst meat packers 
v\ho handle pig car- 
casses, aroong«t stock- 
yard workers, bulchcr«, 
and veterinarians, a« 
well as amongst (arm 
and dairj workers 

It 18 obvious that man is not very 6 U«ceptible to Br nbertus infection, 
especially tna the gastro-mtestmal tract, as in both Scotland and America 
the infection rate in mixed samples of milk has been found to be over 30 
per cent In such circumstances one would expect the entire communitj to 
be infected , 5 et the reported ca'es number only some hundreds, in the former 
country at any rate Further, this low morbidity rate cannot be alto- 
gether explained on the groumfa of ‘ laspparent ’ infections, since there is 
no evidence of a high agglutination in the genera! population though there 
IS amongst certain communities 

SYMPTOMATOLOGY 

On the whole, the disease tends to run a much more benign course than 
Malta fever, this apphes particularly to Br aiwtus (nfKtions The vast 
majority of cases fall into clinical groups, (r) ambulant, (n) mild, and («v) 
chronic (see p 358), the more severe clinical types are rare but are en- 
countered, and the death rate though low is not negligible 

The onset is slow and lU defined The commonest symptoms are 
malaise headache, sweatmg, a marked tendency to lassitude and fati^e, 
vague body pains, ngors, constipation, and anorexia, more or J«s w that 
order of frequency, from IfW per cent doTO to about 60 per cent in frank 
ca^^es The spleen is sometimes enlarged but less frequently than m Malta 
fever, and joint pains are less constant v . . . w » 1 . 

The feUr is usually low and irregular throughout, but may be of long 
duration, in a relatively mild senes of cases m Scotland the average dura- 
tion of the illness was ten week*, but it is frequentb longer, and durations 
up to two years are sometimes reported 



Fiyure JJ6 



364 


THE "ONOTI-AKT TEVEHS 


Bj suis infections are on the whole much more severe than Br abortus 
infections, Br abortus infections acquired m the laboratory seem to be 
much more se\ere than those acquired naturally All Br suis infections 
and laboratory infections with Br abortus are nearly always acquired 
through the skm or mucou® membranes, wiiereas natural Br abortus 
infections are acquired ina the gastro-intestmal tract It seems po«sible 
therefore that the route of ini asion has ‘some effect on the seventy of the 
infection 

The prognosis is di'tmctlji better lu Br abortus infections than m 
Malta feier and Br suis come'' between the two 
DUGtlOSlS 

Under this heading, there is little to be added to what has been written 
above However, a bacteriological confirmation of diagnosis is more difficult 
to obtain On the other hand, the greater susceptibility of the guinea-pig 
to this infection can be taken advantage of, and guinea-pig inoculation 
should be added to tbe bacteriological methods 

Cainta pjg inotulation —Two to five cubic centimetres of citrated blood should 
b<* inoculated intraperitoneaJly into a >ouQg guuea pie or the sediment from the 
centrifuged u me can be given subcutaneously into tne flank or erom 

After four cr five weeks the agglutmattoo test a petfoiincd on the guinea-pig's 
blood and if the result is positive the animal is killed and from tbe organs 
particularly the spleen «mears sod cultures are made 
Br abortus infection m milk can usually be detected only by animal 
inoculation 2 to 5 c cm of separated cream is injected into each groin 
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DtSaitfon -^J^Schoidosis w a falai d>sea<a a! protean Sjnip^oaiatohgy, 
cau«cd b> a glandcr* like bacillus, PicilJerella uhitmon [pseudo mallei), 
vrhich IS transmitted to man sporadically from rats, amongst ^hich it is 
cpisootic, la certain eastern tropical countries 

Ducusiion — Tlie csciisc for the mclu ion in this book of a disease of 
which only about a hundred ca«cs ha\e been reported in the 30 years 
since it was fir^t described, is that there are reasons to belieie that it is 
much more widespread than our present knowledge appears to indicate 

HitCOfUiL— tthitmorc asd Kii^Jioaswaim (1913) described a disca^ thst they 
had diamosed post morfecn m vasnintg <cn( to Cite Raasoon niortuir} Attention 
vrss drawn to the disjaso Bpain by aa epuootie that occurred amongst the 
expenracntal animals at Kuala Lumpur Its importance was finally established 
after the publication of a compreben«ive report on the di'ea'O bj Stanton and 
iTelcher (li32f These wriim reported S3 cases of wiicfi SS had been found 
in Hangoon and 14 bad been dasno-ed during 3 063 autopsies in Kuala Lumpur 
This indicated a much hifditr percenlasse mcidence than had previously been 
euspected or has eubseejupaDy been ohscryed else rbere Since then only sporad c 
cases have been reported and, in fact the disease ha» not reall> lived up to its 
early promise of e«tablisbiBg itself as a disease of public health laportaace 

lETIOLOGY 

The csusaI organum P/afferella ubitmon for Bacillus pseudo mallei) 

13 n motile gram positn e slender rod 1 to long bj 0 4 to 0 5/i broad w hicli 
shows a tendency to irregular or bipolar staining The organi ms grow 
well on ordinary solid laboratory media at 37’C and on peptone agar pro 
dueme a luxuriant growth m 24 hours and form a pellicle in broth They 
arc killed ea-ily by heat (at SS’C nitlnn 10 minutes), but survive jn water, 
f8?ce‘-, and dried earth for a month or more 
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MELIOIDOSIS 


In most laboratory animals, they produce a fatal septicamia as well 
as a local abscess when injected ui the gumea-pig a small dose given 
mtraperitoneally will cause a painful swellmg of the testicles in two days 
(Straus's reaction) , a large dose will kill the animal before this reaction 
has had time to occur , ^ ^ ^ rm. 

Infection of animals will also occur after oral administration ine 
organisms are excreted in the faeces and urme of infected animals 

In man, it produces a septicamia and/or a pysemia, and can be re- 
covered from most tissues of the body after death 

Transmission takes place mainly bv the oral route, it is believed, by 
contamination of food by rat’s teces and/or unne 

EPIDEMIOLOGY • 

Geographical distribution -—The disease ha« been reported in Rangoon, 
Ceylon, Malaya, the Netherlanda Indies and Indo-China 

Epidemic features —It is a sporadic infection and little association 
between cases has been established, the exception bemg m Rangoon, where 
an outbreak occurred amongst a group of morphia addicts (injectors) It 
has been suggested (Stanton and Fletcher, loc -ett) that this was a 
comcidence and did not indicate a parenteral route of infection in these 
subjects, though this deduction is the obvious one 

Wim few exceptions the patients have been vagrants or persons of the 
poorest classes, living under conditions of close association with rats 

PATHOLOGY 

The essential pathological lesion is a nodular focus similar to mihary 
tuberculosis with a central area of necrosis that e\eoiually forms an abscess 
These occur in any organ or tissue except the central nervous system, how- 
ever, m one case the organism was recovered from the cerebrospinal fluid 
The mam site of the lesions vanes and in some cases they are confined 
entirely to the lungs , m others, only liver abscesses, very similar to amcebio 
abscesses, will be found 

SYMPTOMATOLOGY 

Very few cases have been diagnosed ante mortem, and m these the 
symptomatology has shown wide variations The earliest reported cases 
had cholera like symptoms — a watery diarrhcea, vomiting and collap'c 
with death within two or three days, other cases have shown pneumonia-^ 
like symptoms and death has been postponed by several days, and in yet" 
others a pyeemic condition has been reported, with subcutaneous abscesses 
or even a cutaneous eruption simulating smallpox In this last group, the 
patients usually survive for two or three weeks, in some cases death has 
occurred after two months, and two patients have eventually recovered 
completely, these are the only non-fatal cases reported 
Other cases have simulated plague or typhoid 

Diagnosis — Clmical diagnosis of a disease with such a varied 
symptomatology is out of the question Bacteriological diagnosis presents 
no difficulties as toe organism grows well in ordinary laboratory medium 
Cultures can be obtained from the bliKid or from pysemic abscesses Where 
contaminating organisms are likely to be present, the material should be 
rubbed into a shaved area on the abdomen of a guinea-pig, this latter 
method will usually prove successful even with material taken from decom- 
po«cd bodies 

A specific antibody that caused agglutination in a dilution of 1 in 
3000 was reported m the blood of one surviving patient This method 
may prove of u«e for making a diagnosis in less acute cases 



6\MPTOSfATOLOOY 


367 


Prevfntion and treatratnt —In our present state of knowledge no 
p^c^cnt^^e measures other than the destruction of rats and the protection 
of food from contamination by the«e rodents can be advocated 

Treatment is entirely sjmptomatic Obviously, the new chemothera- 
peutic agents should be R»en a tnal 

Prognosis — Onlj two patients have been known to survive 
RFFERESCES 

Staston a And Firrciitt W ^Wlo^dons Sludwi, /nil Afed F if S, 
(1^) No 2t John Ball* Sons and Danielsson 

I td, London 

VnnMOKE A^ and Kusuvaswami An Account of the Discovery of a Hitherto 
C S (1012) Undcaenbed Infective Disease occumns 

among the PopulsUon of Rangoon Indian 
Ufd Cos, 47, 262 



THE INTESTINAL FLUXES 

Introduction — ^The treatment of fever and the intestinal fluxes forms 
at lea't 90 per cent of the daily routine of the practitioner m the 
tropics, in malanoua districts, fever will probably claim the greater share 
of his attention, but even here the fluxes will come a cIo«e second, in other 
districts, they will be an easy first The causes of diarrhoea are numerous 
and varied, and they may have their origin as far away from the intestinal 
tract as an examination paper Diseases of nearly e\cr>' organ in the 
body may lead to diarrhoea, as an important or an unimportant symptom 
A number of cosmopolitan diseases, such as cancer, syphilis, and tuber- 
culosis, as well as certain conditions of less well-defined aitiology, such 
as diverticulitis and regional ileilis (Crohn's disease), and mechanical 
irritation, may cause an ulcerative condition of the bowel which will pro- 
duce the dysentery syndrome No general classification will therefore be 
attempted, but here will be enumerated the more important forms of 
intestinal flux that have some special association with the tropics, most of 
vhese have a specific and recognised aitiologj 

CLASSIFICATION AND DEFINITIONS 
A Cholera — An acute specific diarrhoea caused by Vtbno cholerts, 
in which the small intestine is mainly involved 

B Dysentery —A clinical condition m which frequent stools con- 
taining blood and mucus arc passed, with tormina end tenesmus 
iEtiologically, dysentery can bo placed under a number of headings — 

I Caused by bacteria 

(t) Shiga dysentery — A very severe dysenteric condition, always 
acute in its early stages, caused by Bactenum dysentena Shiga 

(«) Flexner group dysentery — A dysenteric condition, sometimes 
severe, and usually acute in its early stages, caused by a group of organisms 
of the type Baefenum dysentemr Flexner 

(«i) Sonne type dysentery — A dysenteric condition, usually of a 
milder type, occurring m the tropics but common in non-tiopical countries, 
caused by Bactenum sonnet, and other allied organisms 

(jy) Diarrhcea and vomitmg suggestive of food poisoning occasionally 
followed by dysenteric symptoms, a«sociated with infections of the 
Salmonella group, Salmonella paralypkosvs-B, ententidvs, and typAt 
munwn 

II Caused by animal parasites 

(o) Protozoal dysentery (t) Amoebic dysentery — Primarily a dysen- 
teric condition, usually with an insidious but occasionally an acute onset, 
which is frequently followed by other acute and chronic conditions involving 
other parts of the body, caused by Entamoeba histolybca 

(ii) Flagellate dysentety — ^A diaxrhoeal and occasionally dysenteric 
condition, more common m children, caused by flagellate protozoa, Gtardui 
entenca (or latnbha) which infests the duodenum and small intestine, and 
Trichomonas homtnis and Chdomasbx mesntti which infest the caicum and 
large intestine 

(til) Ciliate dysentery A rare but serious dysenteric condition caused 
by Balantidium coli, a ciliate common m pigs 
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(t>) Malarial dysrntery — A dysenteric condiCion associated with an 
intense rlasnodium faiciparum infection 

Lcishraaniaf dysenterj is often incfucfed under this heading but the 
evidence is against there being any such specific condition In evperi 
mental animals and to a less extent in man the mucous membrane of the 
intestine is often heavily infiltrated by leishmams but histologically there 
13 no tendency tov ards ulceration The ulceration that occurs as a com 
plication often a terminal one is due to <ome other infection and/or to 
malnutrition 

(6) Metazoal dysentery (i) Bilharzial dysentery —A dysenteric 
condition caused by the eggs of helminths of the genus Schutosoma 
(Bilkarzia) 

(ii) Other helminthic dysenteries — Diarrhcea! and dysenteric condi 
tions caused by helminths of the genera (Esophagostomum Heterophyes 
Fasciolopsis and Strongyloides 

(e) Viral dysentery — In tympbopalha venereum, proctitis which may 
dev elop into a sev ere ulcerative condition of the rectum or sigmoid often 
occurs This ulcerative condition is usually above a stricture but it may 
follow or precede stricture formation 

C Chronic ulcetatwe coUus — h chro&ic non «pecific ulcerative condi 
tion of tho colon that is very frequently the sequel to one or other of the 
acuto specific dy scntenc conations classified above this is a condition that 
2 s well known in temperate countries but is far more common in the tropics 
D Dtatfheeaf diseases that are probably dietetic m orrpin 
(t) Sprue -—A di«ea«c of disordered metabolism in which the pa« age 
of frequent frothy and fatty stools is a very prominent symptom usually 
occurring in Europeans In mg in a tropical country under abnormal dietetic 
conditions 

(vt) Para sprue — A diarrhceal disease due to multiple often self 
imposed dietary deficiencies a«eociated vntb ansmm and disordered carbo 
hydrate metabolism and common amongst residents— indigenous and 
otherwise — of tropical countries but not peculiar to them 

(tn) Other nutritional durrhoras —Diarrhoeas that are important 
but not the mam sy mptom of other nutritional diseases e g pellagra (q v ) 

E DIarrhaas of special envsronsnental condittons 
(t) Hill diarrhcra —A disease of mixed letiology but possibly associated 
with the atmospheric conditions at high altitudes , . , , , . 

(ni Gippy tummy and allied conditions — A diarrhceal condition 
probably mainly of bactenal ongin precipitated by local chilling occuipng 
in dry tropical and sub tropical countnes (eg Egypt) where there is a high 
diurnal range of temperature fNo further reference will be made to thi3 
condition about which there has been much correspondence in the medical 
press recently the general opinion is that it is n'ually can ed h> one ot 
the rccognircd dy"eiiteiy organi-ms and precipitated by sudden chilling ) 
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Difinition. — Cholera is an acute specific often-fatal disease, character- 
ized by Aery copious watery and colourless stools, vomiting, and symptoms 
attributable to fluid loss and toxic absorption, notably collapse, muscular 
cramps, and suppression of urine; it is caused by the cholera vibrio, and 
occurs endemically in certain localities in India and China and may spread 
as an epidemic throughout the world 


Hireonc»L — The antiquity of eboieis u doubted by many histonans, and 
certainly there is little evidence that any of the early historical 'phguea' that 
fell upon countnes and' wiped" out armies were edo&ra ih ancient ihalan meoicaf 
wntinge, Suarut# dMcribed a condition that might well have been cholera, but 
the xoXipa of Hippocratic writings was not this disease as the word literally means 
a fiow of bile ^ , , , , 

One of the earbe^t historical references to the disea'^e la a reference to the 
destruction of Ahmed Shads mibtary force hy cholera la MM Bontms described 
It m Batavia m the Dutch East Indies m 16» Chmese writera have claimed 
that cholera reached China from India m about 1669, but there is a school of 
thought which claims that both Bontius and the early Chinese writers were 

desenbme pandemic started in India in 1817 and spread 

m a number of ^ectVons — <a) b^nd to China flSlS). (b) to Ceylon (1S19) 
imd thence by sea to Mauritiu* aS East the Philippmes China 

“d JaSn (1^) . (0 by land to Iran (1822) and Arabia, and thence to Russia 
(Astraldian, 1823), but this epjdenMC Europe A second 

emd™ wave started in India m J826. »d foUor^ a similar course, but on this 
OMMion It Spread further It reached Russia from two dirertron^ 11.7 

S aiLchuria and Mongolia, and «« Artrakhan. and it reached Moscow in 
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September 1830, from there it spread to Leningrad (June 1831), Berlin (Au^st), 
Hamburg (October) and thence across the North Sea to faunderlana in 
Great Britain, and it reached Edinburgh lO June 1832. Later, it crossed to Aoienea. 



Figure 116a Routes taVen by cholera two 
pandemics starting from Cafcutla (C) m 1827 
and 1842 
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/iwaJSl j paudemic of 1840 to 1849 ^so bad its ongm m India, and reached Europe 
overland, there were over a million deaths in Europe including 50D0O m 
rm, ™ p*”*®" »f ia»-66 travelled to Surope ua Meeca Md 

arg^ent to oppose the Suea canal project which was 
Pi,Tn^ pandemic, that of 1884, was earned to 

pandemic taking this route reached 

^ ^ j epidemic in America occurred in 1873 

^ j described as the eanitanan’s beat fnend Its dramatic 

Mddenne® and obvious preventobility disturb the complawncy o( Sie layman, and. 
Art M Health 

h^ve ^ t ™ frequent epidemics of thu disease 

of the sanitary aervices la international sanitation, 
control of cholera hag done much to justify m the eyes of the public 
and SS, ”“5 trouWewme procedures whidi have^ been 

which control the spread not only of cholera but of many other 
important diseases whose senousnes it is not so easy to demonstrate ^ 

panaemre in Wi7 to ISS3 when Koch discovered the vibno much, enntroverev 

iStlanotimSd ' d.ra»tis coijdjttoo. v>.re 

I hT ^ ^ ratabhahed if the inhsfaitatits 

of any particular locality were prediroo^ General insamtarv conditions were 
3«ht atmosphere for chol^, but th^theory 
fat^eTer, the Broad Street pump 

'^e idea of the mi^crCKoreamsmal origin of Aolera had long been smouldering, 
Pouihet reported fining wbnw m the stoida of cholera patients as early as 1849 
(Scott, 1039) la im, Ko<* disoore^ ^ nbno m the stools of cholera 
patiente m Egypt, and later be came to India whore at the Medical College in 
Calcutta be confirmed hia theory by findmg the same vibno m the ertools of 
every case of cholera that be erammed. Bia theory was not accepted by everyone. 
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c\en ja a ?acntific world ripe for the aeceplaace of any new bactenolopc^ 
di<covprj Some of the bictenolc^tists of the daj seemed to think that Koch 
had disp!a>ed rather bad tv«te in introducing a cuncd organism where they had 
expected a straight one Hu theory however soon receded general credence 
and the matter was left where it stood for some years The application of the 
agglutination test and Pfeiffer's phenomenon at first seemed likely to clarify the 
problem but it only gaie seientiSe support ro conclusions that were subwquenlly 
shown to bo wrong for, though it narrowed down the number of suspected vibrios 
it brought under stronger suspicion a large group of innocuous 
now classified as group A vibnos other than wb-group I (tide tnfra) and at the 
beginnmg of the century the apparently harmless El Tor ribno »me tere 

to remain a thorn in the flesh of bacteno ogist and sanitanan for over thirty yeare 
Confa«ion reigned and held up all real progr« m the ^P'^emmlogical study of the 

SSSVo oS=E r .o 

investigations in the Stan^rd* f^bontoiy at ^ ^,njp,tead with the 

the position as it stands to-day (tide tnfro) 


;etiology 

Cla.=i6a>.=n o( -b"- «' S' ?tov,b'™s 
cholera and ' cl'olcra-likc ubriM, and^ biochemically and sero- 

m the«o two groups ^ bene far le«s active fermentatively 

logically ^c^J distinct, those of ^up B g i homogeneous, and they 

Group A %nbrios arc b'^^hcmtcally com^ratiNgy no 

hve a common H-antigcn, * .^ILrtant one is 0 sub group I, which 

group into manj and the hscmolytic El Tor 

^^'rtais, the true cholera ™eaS°of ’tie tacd hwt-B 

tinated by pure 0 sub-t^es of 0 sub group I The position 

antigens of the Inaba and Ogana .j,,, „„ertam, m India 

of the ha^motj-fc El Tor outbreak of cholera and 

teESn^rnd^rtfabre 

that had an the chmea. feature- of c.a,™ 

cholera^^ eboltrn vibrio long by 02 

I’rhno cholera: is a '°™]“l,to^geUuiii staming easily 

to 0 4 atnthickne.smth a B.i.gterj'“ ^„,,y „„ ordinary baeteno- 

carbol fuchsin, gram-neg , J p- > 

logical media at 37"C (see plo o B) 1 to 2 mm in diameter Ion 

^ On agar plates, the 'o'“”j“ a, ^ smooth or finely granular g istcn- 

convex, translucent, greyi-h 5 ellim M ^ granu^lar 

mg surface and entire edge, ol anao P , jj y . on horse-blood agar 
SI conslsteney of but^, ™Sant growth, and the eolonms 

plates, after 24 honma^U7^C^ttoe__.s^^^^^^^^ „ t„„ever no true 

Sowe"v»‘tiy -E' c”hoTerJ'w.bn.s also fall mb. this group 
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The choUra-ccd* reaction la constantly positive with the true cholera 
vibno if the peptone la of the right kind, but this also is not a 

The modified Voges-Proskauert test la mth few exceptions negative 
with true non-hsemol^ic cholera vibnos , j. ,, n 

By carrying out these three tests, strong, though still presumptive, 
evidence is obtained regarding the identity of a true cholera vibn^ that is 
to say, with very few exceptions a true cholera vibrio will belong to Heiberg g 
type I, and will give a positive cholera-red and a negative Voges-Proakauer 
reaction, and if it does not conform with these criteria, it is probably not 
a true cholera vibrio 

Resistance — The cholera vibno has no resistant phase, it survives 
on clothes from one to ^ree days in a moderately moist atmosphere, but 
IS easily killed by diymg It dies m sewage within 24 hours In pure 
water it dies rapidly, but m some ‘ potable ’ waters it will survive for a 
considerable time 

For the survival and multiplication of the cholera vibrio, salt and 
organic matter are necessary in the water, the higher the concentration of 
the former the lower need the latter be, and vice versa The limits for 
multiplication are 1 per cent salt (sea salt) wiUi 1 in 500,000 peptone, and 
0 1 per cent salt with 1 in SOO peptone, for survival the range is distinctly 
wider, for example vibrios will survive for some weeks m 0 02 per cent salt 
and 1 in 5,000,000 peptone The hydrogen-ion concentration limits are 
pH 6 0 and pH 9 4 the optimum is about pH 9 0 

Many natural waters in Bengal have an organic matter content equiva- 
lent to I in 6,000 to 1 in 300,000 peptone, and a salt content from 0 05 to 0 1 
per cent 

It 18 killed at 55*C in 15 mmutes, in 05 per cent phenol in a few 
minutes, and in 1 in 500,000 potassium permanganate in 15 minutes 
Bacieiiophage. — Up to the present, about 13 races of bacteriophage that 
lyse the cholera vibrio have been isolate, these are numbered from A to N 
Two of these, A and N, are selective in their action, and act on ^e true 
cholera vibrio only 

Pathogenicity.— The cholera syndrome does not occur naturally m any 
animal species otter than man, though a similar disease can be produced 
m very young gumea-pigs and rabbits, small laboratory ft'mTnftIa are sus- 
ceptible to the toxic action of the vibrios and to the products of their 
metabolism when morbid material is injected intraperitoneally or given by 
mouth in large quantities, but on subculture the toxicity is rapidly lost 
Laboratory infections have occurred and have been fatal, but they are 
comparatively rare and it is obvious that the organism loses much of its 
pathogenicity in culture 

Personal eusceptibiUty also plays an important part, Macnamara 
reported an incident in which 19 persons ate a meal heavily contaminated 
by a cholera stool and only 5 developed classical cholera An incident 
•C^Iero-red feoclion Ten cubic centimetres of peptone broth (peptone— 
I per «nt, cMium cUonde— 05 per cent m diatiUed water adjusted to pH 80) n 
moculated with the vibno culture to be identified, and incubated for 24 hours at 37*C 
iour to eight drops of puie sulphuno sad sre added The development of a pink 
colour intbcates a ptssitive result After the addition of four drops, the pink colour 
usually develops, but eight should be added before the reaction can be considered 
negative 

t Bomtt » wiodi/icotton of the Voffea^Proshiuer teat Inoculate glucose-phosphate 
tubes rather heavily and incubate for three days Add to 1 com of this culture 
06 eem of 6 per cent alcohol solution of /J-naphthol and then 02 cem of 40 per 
OTt potassium hydroxide, shake well A positive result is indicated by a pink colour 
that deepens and spreads throughout the mature, read again in 4 hours 

ATote ~lt IS e^ential that the J?-nsj)htbol should be of the correct brand and this 
roust be tested with oipiniams of known identity This precaution also 
applies to the peptone used for the choleta red reaction 
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pp’ooal epencnec n-hen cholera infection was 
«Wv. ' hospital ,n so-called skimmed milk 

milk diluted dirt> water— tiiat he had ordered for a 
child With infantile cirrhosis of the Iner There were six children in the 
ward, two diet of eliolera, tno had a mild diarrhcca, and two had no 
sjmptoms at all From the stools of all -ut patients, cholera ^^brlos were 
isolated 

. Toxins— This is alwaja a controversial point The general opinion 
13 tiiat there is no true eoluWe exofoxtn foerctod, but that there is an 
OTdotoxin liberated bj the disintegration of the vibrios on their death in 
the jnte«tjna! canal or when li«cd bj the cells of the bodj It has not been 
r)o«<?ible to i«olatc this endotoxin m sufficient quantities to produce a satis- 
factory anti-scrum. It is po"iblc that, although the vibrio docs not pro- 
duce an exotoxm m i itro it maj do eo m vtio 

Distribution in the bodr — The vibrios arc con/incd almost entirely 
to the gn«tro intc^stinal canal mainly to the lumen, and thej are usually 
found in large numbers throughout its whole length They do not penetrate 
further than the «ubmuco«a The gall-bladder and biliarj passages are 
fomctinics infected, and the vibrios have been i«oIafed from pneumonic 
patches in the lungs 

Mode of ftcjpe from che body— Vibrios escape from the body m the 
stools and in the vomitu«, but recent investigations have shown that they 
cannot be isolated frora Uie unne, if measures arc taken to avoid fecal con- 
tamination of the urine (Chatterjee and Malik 1&38) The patient does 
not u«uall} pa*< true cholera vnbnos m (he stools for more than five daj’s 
from the time of fir«t infection, this is al«o true in the sub clinical (or 
contact) ca*e of cholera infection In a few instances, 'earners ’ have been 
detected who pa««ed cholera vibrios up to two week*, but it is very doubtful 
if there is a true earner state m cholera as there is m typhoid (Taylor, 

1941) , in this connection, reports previous to 1035 mu*t be discounted on 
account of the doubt (hat exists rc^rding the true idcntit} of the organisms 
pa««ed The human source of cholera infection is thus caeos and contacts 
(sub-cIinical ca«cs) 

Route of invasion —Infection alwajs occurs by the oral route There 
IS no reason to believe that the vibrio is capable of establishing itself after 
entrj by od> other route This means that there is no danger from attend- 
ing cholera patients if food is not taken until the attendant has washed 
ins or her hands and changed his or ber clothes 

Ga«tric acidity is apparently an important factor in determining the 
establishment of infection when the vubno is ingested (Napier and Gupta, 

1942) , vibrios are killed immediately in undiluted gastric piice of normal 
acidity 

Media of infection — The commonest medium of infection is water 
Other fluids al«o, particularly milk, will carry the infection Uncooked 
foods and any food allowed to remain uncovered arc common media of 
infection, especially during an epidemic, cp fnnt and vegetables which may 
have been sprinkled with water taken from any wayside source, to keep 
them frc“h food exposed for sale in the open bazar and by itinerant sweet 
meat vendors, and food, cooked or otherwKe, remaining over frora one meal 
and left exposed before being eaten without further coobng, at the next 

Active agcnfi of inffciion —The domestic fly is by far the most, and 
orobably the only, important active agent, though the coclJoach and the 
?at should out be eolmly excluded as possible mechanical conveyora of 

““'imromw'i-There is elideuee Hat, m man, some— though possibly 
not !rtJetiL;5mal — ty emb It ha, 'been claimed that neve- 
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comers to an endemic area are more susceptible than the indigenous inhabi- 
tants but m this disease there is much less evidence of acquired herd 
immumU m the endemic areas than there is m the case of many other 
endemic diseases, for periodic exacerbatrona frequently occur with very high 
incidence and death rates 

One attack does not give wotection against a Bubsequent attack 
Though a second attack wit&n a few yeare la uncommon, the author knows 
of tuo instances m which patients had three attacks of cholera within 16 
and 10 years respectively, m the former case, two of the attacks were 
bacteriologically pro\en, and in the latter, one attack was bacteriologically 
proven but all three were typical ge\ere attacks and the second was the 
most severe 

Actue immunity can be induced by inoculation, but it is very short- 
lived and la«ts only for sue months at the outside 

Actne immunity can be induced in animals by the injection of killed 
cultures of the inbrio, with this active immunity a specific agglutmm appears 
m the blood Rabbits are the moat suitable animals for the preparation 
of the specific agglutinating sera that are used m the serological identification 
of vibrios 

On account of the lability of the agglutinin, standardization is main- 
tained by the pre^ervalion of standaid O-antigens in the dried state These 
are prepared at the Standards Laboratory, Oxford and are issued to workers 
in lanous countries From these O-antigens, agglutinating sera are pre- 
pared by a standard method 

Predupojing factors — Individual susceptibility is an important factor, 
though probably few people enjoy complete immunity What is the deter- 
mining factor in infection is not of cour«e certain but it has been ehoun 
that ga«tfic acidity is very important When this is high, the vibrios are 
killed almost immediately, whereas in achlorhydric gastric juice they survive 
for a considerable time It is probably for this reason that water is such a 
common medium of infection, as it dilutes the gastric juice and passes 
rapidly through the pylorus Starvation, exhaustion, and debility from 
other infections in a population are important factors m determining the 
seienty of an epidemic, but healthy and strong individuals will also be 
attacked Gastro-intestinal disturbances, alcohoTisra, and excessive purga- 
tion are usually considered to predi«po«e to infection 

EPIDEMIOLOGY 

Endtmic ctniits — The roost important epidemic centre of cholera in 
the world is undoubtedly m Bengal, the origin of most epidemics in India, 
some of which haie become pandemics, can be traced to Bengal, but there 
18 evidence that there are, now at least, seicral subsidiary centres from 
which cholera is capable of originating In India, there is apparently 
another endemic centre m central and south Madras The frequent out- 
breaks that occur m China, only a few of which could be traced to India 
make it certain that there arc endemic areas in that country, but these 
appear to be confined to the YoDgJ«c laUcy Recent m\e«tigationa ha^e 
suwt^cd that thae are endemic areas in Burma and the Philippines, but 
Indo-China and Tliailand, which were at one time under suspicion, ha\e 
recently been exonerated 

In Bengal, the endemic area is not as extensue as was prcMou^ly 
supposed, and to date only the di'lncto of Khulna, 24 Pargnnas, Midna- 
porc Howrah HooghU, Bankura and Birbhum arc tlefimlclj known to 
be endemic Tln-e di»lnrt8 arc all located on the banks of the Hooghh 
n\cr The criteria of cndemiciU that the sanitarians ha\c adopted arq — 
that in a period of 32 j cars cholera should not hni e been absent for more 
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than thirtj months, or, during the ivhole of this p^iod for five consecutive 
months This statistical test has not yet been applied to all the distncts in 
Bengal and Madras where endcmicity m suspected Figure 117 gives only 

a rough indication of the * 

endemic areas, and in time 
will ha\c to be rcM«ed 

It should be appre- 
ciated that in any partic- 
ular year, the incidence 
of cholera in an epidemic 
area ma> far exceed that 
la the endemic area from 
vihich the infection ori- 
ginated 

The origin and main- 
tenance of infection — 

Cholera la an cmincntlj 
prc\ cntahle di«ca«e, be- 
cause, as far as is known 
the origin of infection is 
ln^a^labI> a human being 
Although the ollitcrati\e 
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Although the olliUrati\e earner, is always mentioned in 

the ea-»e the contact and the carrier, 

the tenets of belief of the { J,nical case of cholera and the 

but one source, for the contact was ^ source of mfec- 

camcr is onlj a prolonged one u no natural source m 

tion and the true \nbrio has i»t bwo isoiaiea^^^ 

the absence of cbolcra the endemic areas has always 

The maintenance of the Survival and multiplication 

interested bacteriologists wccl^is possible (vide aupro), but the 

in Milage water supplies for many wwto s^^^^ infection m tl^e 

present opinion is that there is n infection is maintam^ mainly by 
Mdemic Sreas except cases 0 «ub group I vibrios In 

ense-fo case pa«age of % iru cat dot temo 3^^ 
the vast majority of the "nJ latrines and 

the moH primitive nature, «"%*[! ""d frequently the banks of tanks 

supply The people u-e the o^j^'Kare their only water supp^. and 
(rcoervoirs) for out their mouths, and even 

they will bathe in the tanks, wasn o 

spread we could expec P fanlities for travel the 

a week or so . great increase m la of 

'pleX ^”3A*^c.a K— > ““ 

extent on account of the c 
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that, though the sanitary arrangements are far from per/ect, especially at 
the small stations, there are latnnes and a safe water supply Such traveUeTS 
of course come from all grades of society, but even the poorest are seldom 
destitute, and the fact that they are travelling usually indicates that they 
can afford the ordinary necessities of life 

By far the greater danger comes from pilgrims going to holy places, e g 
Benares and Pun, often many hundreds of miles away from their homes, and 
from the visitors to the religious melas (fairs) that are held from time to 
time Ml certain places The people who attend these are often extremely 
poor, and such money and food as they have when they leave their homes 
are soon finished, so that they arrive in an ill-nourished and exhausted state 
Further, it is difficult to m^e satisfactory sanitary arrangements for the 
literal millions that attend some of these melas, e g the Kumbh mela at 
Hardwar, at which the attendance has been estimated at over a million on 
certain days Those pilgrims who come from the endemic areas, and others 
who traiel through such areas, take the infection with them and spiead it 
widely amongst other pilgrims, who in due course take back the infection 
with them, and, returning to their homes all over India, leave trails of 
cholera throughout the country as they go As recently as 1930, an epidemic- 
which caused 140 000 deaths m Bihar and the United and Central Provinces 
followed the Kumbh mela at Allahabad 

The extension of epidemics outside Indu has in recent years been 
almost entirely by the sea routes, and with improved port sanitation and 
sound quarantine regulation this extension has been largely controlled Here 
again, pilgrim traffic has been the mam difficulty, and the Mecca pilgrimages 
are, probably rightly thought to have been the most potent factor m 
carrying the infection to Europe, here devout Muslims from India live m 
close contact with those from Egypt and Turkey, and the danger of the 
infection being earned back to the countries would be considerable unless 
special precautions were taken 
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Climate and cholera — The importance of climate in determining 
cholera cndcmicitj is obMOUS from the similarity of the climates in all the 
endemic area, but it is aho obvious that <*limate is not the only factor The 
endemic areas are all areas of high humidity and relatively high temperature 
throughout the whole year Humidity appears ♦© be the more important 
factor, for it determines the epidemic spread of the di'ea'e as well, tempera 
ture appears to be lc«s important in this respect, for cholera spreads rapidly 
m cold cmmtnc" Allcmpts to delimit the endemic areas on climatic criteria 
alone hate not been cntircl, sneec slul Rogers’ criterion of an absolute 
humidity of 0 400 mclics of aapour pressure throughout the year can be 
accepted oaly in that this eonstanl high humidity is a common feature of 
all the true endemic areas, but it is not correct to suggest that all areas 
with this degree el humiditj arc endemic areas even m India 

Seasonal inndente — Tlie factors that determine this are different in 

?ntt”'°.n*t?trtcmpratiireand ahsolute hnmid.ty are the mam 
deleSimSg ?ac"m, m Eeag.rior cvample, in ■'‘“?K^TeS n“ent 
humidity IS low and the temperature relatively so 
is at Its lowest incidence As the temperature ° 

water-carrying capacity , and 

when the monsoon sets in, humidity n w ou for cholera incidence 
obviously some other factor of contamin- 

mdVra'nd lUafc aUhe ^^of the year when temperature and both 
relative and ab«olute humidity mil cholera incidence curve 

teaching.^ 

-°%a=rm1'.ar1o}Jr 

epidemic areas there Sie factors bringing about these 

to year, more especially m the lat » factors, e g the 

vanations are not solely climatic, b cholera incidence follows 

social and economic, are Jble to fereW 

closely certam climatic °tcurmncw, P epidemic occurrmg 'oiae 

Bidcrabic degree of accuracy the ffobamMv ^erly rise in humid- 

time ahead of the actual event orci^cs the monsoon decline in the 

ity in the epidemic occ^ and epidemic is likfy to 

cholera curve m the °®‘Sbboui»nB ar is likely to be followed 

follow Also the failure cf the fter two such successive failures 

by an epidemic in the next year, and alter 

are of ehokra occurrmg in Wep^^, ,, oby.ous, and has led to a very 


been the most succe'-siu», -fatidical methods ahovuci .r i^gt 

year, has been succes^ul m j^^^ever is too tecnnica 

Bub-endemic areas m Beng 
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undertaken by the average practitioner, as well as being outside hia sphere 
(Russell, 1925, Lai, Raja and Swaroop, 1941) ^ 

The natural subsidence of an epidemic. — ^ThiS may be due to the 
favourable development of the climate, to some change in the water-supply 
as a direct result of this, to the exhaustion of one water-supply or the 
availability of another from any cause, or to the exhaustion of the chnical 
material It has also been claimed that it is effected by the development 
of bacteriophage in the water-supply 

Towards the end of an epidemic there is usually a decrease in the 
severity of the disease and a lowering of the mortality 

Race, sex, and age distribution.— There appears to be little difference 
m the susceptibilities of the different racial elements m the population, 
and, even in the highly endemic areas the indigenous inhabitants are very 
susceptible Men are said to be more frequently affected than women, but 
it seems possible that there has been a selective tendency in the data on 
which the statement is based There are also relatively fewer children than 
adults amongst hospital patients admitted with cholera, but children are 
susceptible and in them the disease will usually run a severe course, an 
infant aged two months with cholera was recentl> admitted to a Calcutta 
hospital 


Pathog«iMii4 — ^The vibnos do not invade the tissues, and do not appar- 
ently produce any exotoxin The endotoxin that results from the death 
and destruction of vibrios within the bowel lumen cause a superficial denu- 
dation of the epithchum and increase its permeability, so that there is a 
great outpouring of water and electrolytes with resultant loss of fluid from 
the tissues and blood The tissue changes observed are usually attributed 
to the absorption of this toxin, but could probably be explained by the 
dehydration of the tissues themselves and by the hamo-concentration and 
low blood pressure which results m temporary ischaimia 

Morbid anatomy.— The body IS dehydrated, though usuallv well-nour- 
ished as the illness is a short one There is marked early post-mortem 
rigidity , in some cases the stiffening of the limbs is almost ante-mortem 
The muscles are dehydrated, dark red, and firm, and show curious post- 
mortem contractions which m some cases are so marked that they have 
bfAP .kw-n iifiVR? ^ Mstsf/’ As- Ar.V oiff AW puinf-monfera iJaiih 

In the abdominal cavity the omentum will be found as a sticky curled- 
up mass, the serosa, especially of the stomach, duodenum and small intes- 
tine, are pink, the lymph follicles arc slightly enlarged, and the contents of 
the bowel are the typical nee watery alkaline fluid in which there are 
flak^ of mucus and sometimes streaks of blood The mucous membrane 
of the stomach, the small mtestinc and olten the large intestine are con- 
gested, and there may be petechial hsemorrhages 

The liv« IS congested and Ml ot dark viscid Wood, there may bo 
ramo tosic degenerative changes in the parenchyma cells, especially if death 
look place in the later sUgra The gall-bladder is Ml, and the viscid bile 
nlll not pass along the ducts even nhen the gall-bladder is squeeaed 
The .pl«n IS usually small and contracM The pericardium often slions 
pelechial hremorrhages, the right heart and the large veins are Ml ot dark 
tarry blood The lung, are usua ly shrunken and anirinic, but, i[ death 

EmS,'fh“ey m.;‘2f5d'eS^^" 



FATirOLOGV 


381 


|nt«iM congestJoD, with effqsioa and occasionally hsmor 
Sdal ^ being filled with a 

On th^ ^ h “ ‘bo glomeniJi has been reported 

chnnces ^anri “®”' the kidneys show no apparent pathological 

changes are more m the nature of a nephrosis than a nephritis and 
f ^ ®f kidney function may be expected m non fatal ca«es, 

r hand, previous damage to the kidneys adds very considerably to the 
?!?' K» J . prognosis 60 that Eome of the changes in the kidneys that are reported 
xk other than the infection that caused the death of the patient 

ine aooie •* the characteristic picture,, but m some eases there are no apparent 
chances in any of the organs, and in others in one or two organs only, the mo't 
constant changes are those du^ to dehydration 


The blood —On account of the dehydration there is often a polyc>thseniia the 
red cell count not infrequently rising to 7000000 per emm or more There is ii 
disproportionate leucocytosia often up to 20000 per emm with a relative large 
mononuclear incTea*e The ted cell volume i>ercentage which is normally 45 to 48 
may ri-c to 63 

The sedimentation rate is increared in the majorit> of ea*e« but not niarkedlj , it 
would appear that there are two opposing inflneDces, because jt is mainly in the serjout 
cases In winch the specific era\iiy of the blood is high that the eedimeatation rate 
la within normal limits (deMonte and Gupta, 1941) 

With the suppression of urme, the non protein nitrogen and urea arc raised con> 
Bidenbly, but it returns to normal comparatively rapidly, u'ually within a week after 
the urinary flaw has started again 

As pointed out by Rogers (1911) m his ear]> investigations that led to the adoption 
of the hypertonic and alkaliBe saline treatment, there is a great reduction m tho 
alkaline and the chloride reserve, with resultant acidosis and retention of nitrogenous 
waste product* that will further increase the renal failure Banerjee (1941) has shown 
that, m an average ea<e, 10 grammes of sodium chloride may bo [o<t in the vomitus 
and 35 grammes in the stools in 24 hours Rogers al*o claims that the chloride com- 
bines seith and neutrahzei the 'cholera tovios’ 


Dehydration— In the severe ca«c of cholera the symptoms are mainly due to 
dehydration and lo«8 of chlorides and alkalis (vide aupro) The aimilaritv between 
a patient with cholera and one in shock, 
eg from a burn is seiy great but not 
compfete, for, m the latter, there is Joss 
of af] the plasma elements and not just 
fluid and eleclrobtes as m the former 
(tee figure 119) 

The best measure of deh>dr»tion is 
the specific gravity of the blood, the 
‘ normal ’ specific grav itj of the blood is 
g«ea by Scudder (J940) as 10566 in 
men and 10533 in women In Indiana, 
we usually consider III54 as normal, in 
cholera it may to 1 064 but very scl 
dom higher 

Renal fadiire— It « easy to under- 
stand how h®mo-conceQtration circu- 
latoiy failure through loss of blood vol- 
ume. and some degree of toxic va'o- 
motor paresis with resultant h^mo^la«Js 
will lead to failure of the renal eircuJa 
tion and therefore of renal secretion, 
until the blood pressure improves and/or 
the specific grav ity of the blood is low- 
ered by saline infusions When the reml 
inertia is of long sUnding this is not readily otercome and it 
that the temporary ischamia dnrmg the penod of circulatory 
irreversible changes m the kidney that may aot be apparent histologically 
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The urine —The urine, prior to suppression, will be highly coloured, 
have a specific gravity above normal, and show a distinct cloud of albuniin 
After suppression, the first unne pas^ will contain a high percentage 
of albumin and h3'aJjne, granular and epithelial casts The spmnc gravity 
will be withm the normal range, between 1010 and 1 020 The chloride 
content may be as low as 0 1% This first 24 hours' urme wril be small m 
quantity, and its urea content \ery low, as the kidney is not yet able to 
concentrate urea During the next few days, with the rapidly increasing 
efficiency of kidney function, more urine will be passed and the urea content 
maj rise above normal Subsequently, with more fluid intake,*the urinary 
output will increase further and the urea percentage again drop 


SYMPTOMATOLOGY 

As has been shown above, there are many instances of cholera in which 
there are no clinical symptoms, such instances (contact carriers) are im- 
portant from an epidemiological point of view (inde swpra) From a clini- 
cal point of view, cholera infection may produce any one of three types of 
cholera — 

(a) Mild — choleraic diarrhoea 

(b) Typical severe cholera, with purging and vomiting 

(c) Cholera sicco, a comparatively rare, very severe form of cholera 
in which the toxamia is extreme, causing paralysis of the bowels so that 
the patient dies within a few hours, after some vomiting but no diarrhcca, 
the bowels are found distended with ricc-walery fluid, laden with vibrios 

It will be appreciated that there is no sharp line of distinction between 
these three types, and it will be sufficient to describe the typical attack 

The incubation penod is short, it is probably never longer than five 
days, usually less than three, and sometimes the first symptoms appear 
within 24 hours 

The oniet may be with a moderate diarrhoea which develops m seventy, 
but It IS much more frequently sudden with violent purging and vomiting 
After the lower bowel has been emptied of facel matter at the first few 
purgings, the stool takes on the typical nce-water appearance, a non- 
offensuc whitish fluid with flakes of mucus and occasionally streaks of 
blood The diarthcea is profuse and painless— described alhteratively as 
pints of pale fluid painlessly pouring away The diarrhcca is shortly 
followed by profuse watery vomiting This constitutes the first stage, or 
stage of copious evacuations, and its duration Will vary inver'iely with the 
seventy of the symptoms • 

The patient then passes into the second stage, the stage of collapse. 
The purging and vomiting continues, the former becoming a continuous 
process and the latter being uncontrolled and often precipitate The classi- 
ca cholera facies are assumed— the eyes sunken and cheeks hollow, the skin 
cold and clammy to the touch and cyanotic, the fingers shrivelled (washer- 
woman s fingers), the voice husky, and the expression anxious, the patient 
complains of extreme thirst, and becomes very restless, the blood pressure 
falls and the pulse cannot be felt at the wnst. the surface temperature may 
be as low as 95“F , the rectal temperature at the same time may however 
be normal, or even slightly raised, there are severe cramps m the muscles, 
particular > of the legs and the urine wiU be suppressed Death may occur 
in this collapse s age fr^ circulatory failure, or from asthenia, the mmd 
usually remains clear until the end 

If tlic duration of tins alpcl stage has <ml> bw„ a Im hours, the third 
.tag., or the so-callcd .tag. of K.ct.oa si.ll be the slags of recotsrj , the 
imrgmg and tomitinE hating stotipad, tha blood pressure and the tempera- 
ture a ill rise to normal unne atll start to floa again, and the patient mil 
sloal, rccotcr But it the algid stage tonlmucs loi- long the 'singe of 
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rMlllfrl.'J'S.,*’' fl, Th' “sual explanation 

of tins reaction is that the wo\eo of the circulation means more blood 

‘ “"<1 more absorption of toxins 

Howc\er, if the kidncj failure has been long continued and/or there has 
been o^amc damage tb the kidney parcnch>ma, caused by the I'chsmia 
or b\ the problematical toxin, the urme may not start to flow again, and a 
cholcm-tjphoid slate max supenene In rare cases the iemperature rises 
\erj high, and this necessitates h>drotbefapj Cholera has been described 
as a di«gui<>cd fcbnle di«ca»e, the fexer being suppressed in the collapse 
stage, tJie writer quc^itions Ibw interpretation, and doubts whether the 
carij ri«c of temperature that may occur is really part of the cholera 
syndrome lie has seldom seen any febrile reaction in an uncomplicated 
ca«e that could not be accounted for by the infusion of pyrogen-coutainmg 
saline The cliarts of ten consecutive ca«es are shown m figure 120, in one 
ca«e the rectal temperature was high on admi«sion, but m no case was there 
any reaction ri«e Later n«C3 in sex ere cases are more easily explained 

Death may occur m this 
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Figure 120 Teinpenture charts of ten con* 
eecutive cases of cholera (broVea lnic = rectal 
tempenture) Only in cases 8 sod 9 vss there 
any /ever at the tune of admission, and none 
had anj fever up to the tune of discharge 
(usually 7th to 10th day) except when oalme 
was given, this was not made with pyrogen- 
free water 


stage from toxsmia, azotsmia, 
hyperpyrexia, or from one of 
the various complications that 
may appear {mde infra) 
Anuria will usually result in 
death within four or five days, 
but there have been instances 
m which the patient has 
passed into a scmi-comatose 
state and died on the 9th 
day of the anuria, recovery 
has been reported aher anuna 
for four days 

The recovery may be tem- 
porarily accompanied by the 
passage of a httle concentrated 
urine with a high percentage 
of albumin and many hyaline 
and granular casta, when the 
blood pressure falls again, the 


patient w^ll once more become anunc When, however, the patient passes 
as much as Iwo pints of clear uriac in 21 boars, ibe danger ol relapse has 
u«uall\ pas'cd The toxiemm of cholera appears to be comparable to that 
following i«ch 2 cmia in crush injury when blood again flows through the 

iniur^Jmb usually comparatively rapid, but great care should 

be exercised, as sudden heart failure as the result of slight exertion is not 

unco^non —Enteritis and diarrhoea, pneumonia, parotitis, slough- 

incr of the cornea, cholecystitis, and abortion m pregnant w omen are amongst 
the common complications, pneumonia a common in cold countries but 
tne common i tronics Gangrene of the extremities penis and 

“rXm arc mcnfonc-i ■" «■' 
collapse, but are seldom seen in these days 
DIAGNOSIS 

Tn ih<. Iftrce majority of cases, and e^ecially during an epidemic, it 
In the large m j y clinical diagnosis with a considerable degree of 
will be possible to make ^ ^ suspected cases should be treaty 

afehotra, Sir sf potmUa rarer of cholera and ar probable 
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cases of vibrio infection The diagnosis of the isolated case is more 
important from a public health pomt of view than from the patient s, for, 
when there is severe purging and vomiting with consequent dehydration, 
the intravenous saline treatment is indicated whatever the ajtiology 

Even without full laboratory facilities, a provisional bacteriological 
diagnosis can be made by examining wet and dry dims under the wtCTOscope, 
the latter is made by taking a shred of mucus from the stool, making a 
smear on a shde, and staining with weak carbol-fuchsm In the wet film, 
the large number of the organisms, Iheir uniform character, and their very 
rapid rotatory movements, will lead one to suspect cholera , m the stained 
film, the characteristic comma-shaped vibrios and their ‘ fish in stream 
arrangement will add to the suspicion 

Whenever possible the diagnosis should be confirmed by the following 
bacteriological procedures — 

(0 Inoculate several loopfula of atool into a tube of peptone water {J% pep- 
tone 05% KaCl adjusted to pH 8 4), incubate for 8 hours, take a 
loopful from the surface and examine fresh and stained If they are 
^am negative motile vibiioe— 

(tt) Take a loopful from the peptone culture and streak on (a) Vedder and 
Van Dam (hemoglobin peptone glycerin and KOH— pH 8 4), lb) 
Dieudoone. or (c) Aronson plates, and incubate for 12 hours Pick 
out greenish (m a and b) or rra (in c) colonies and examioe to confirm 
that they are vtbnos 

(lit) Carry out a slide agglutination test with standard high-titre anti-O sub- 
group I cholera setum to prelude all but the El Tor and the true 
cholera vibno 

(iw) In order to show whether hsmolytic (El Tor) or nonhaemolytic (true 
cholera vibno), to a 5% sheep blood corpuscular suspension in saline 
add an equal quantity of vibno emulsion, incubate at 37* Cand read 
after two hours and again after 8 hours 

Differential diagnosis. — Cholera will have to be distinguished from, 
amongst others, the following conditions — 

(a) Fulminant bacillcry dysentery, the diagnosis will be bacterio- 
logical but it IS unnecessary to wait for this, as intravenous saline treatment 
13 indicated in either case, though m a case of Shiga dysentery the early 
administration of anti-serum would probably improve the prognosis 

(b) The algid and choleraic forma of medana, the differential diagnosis 
here IS very important, for, though the administration of intravenous saline 
would do the malaria patient no harm and probably some good, the with- 
holding of specific anti-malanal treatment might easily bevfatal, if there 
IS any doubt, a blood film should be examined immediately 

acute gastro-intestinal onset of a heavy infec- 
tion of inchinella apirahs may simulate cholera, and later the muscular 
cramps might be a confusing element The exclusion of this diagnosis will 
be ditticult, and a positive diagnosis of cholera must be sought This infec- 
tion, how ever, is rare m India, Uie mam home of cholera 

(d) Food poisoninp— staphylococcal or streptococcal, mushroom, etc 

(e) Arsenic or antimony 

The distinguishing features of the last two are shown in the table 
following — 
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Tadle VI (Differential diagnosis of cholera) 


f pidentaloffy 

Cholera 

Food poisoning 

Arsenic {and antimony) 
Poisoning 

Arviewlrd w»0> 
other fav“i in 
neishbourbood 

0/lea tinpe group ol 
perBons who shared 
meal no aecondary 
cases 

Often one person only 

/fteutmlion , 

2l-r2 hours 

4-21 hours 

1-2 hours 

Onift ,, 

\atara ttnd re(eh~ 
tng 

'tith rurgitig 

None 

With vomiting 

kes 

With burning in throat 
followed b> Vomiting 

kes retching marked 

1 cmUiny . 

I’recipifate 
*»tery, rsfclj 

1 loo(l Cod i 

tlDUOUi 

Often aingtc severe 
vomit mueiis blood 
streaked 

\ lolcnt continuous 
mucus often freely 
eCreaked viith blo^ 

f iHsnioIion . 

Earl> Conlinu 
om pogrjDjr out 
of pinta of watery 
fluid, iDo'TeD'ue 

Frequent U*ual[y 
Miowa yomiliDg , 

lf»ea] pfu« blood and 
mucus, often offensive I 

Delayed Single massive 
tailored by frequent 
passing blood and 
mucus 

rcnermui 

None 

\es 

tery marked 

dbddminal lender* 

None 

Marked All over 
abdomen 

\ ery marked 

DrAydraiwa . 

\«rj marked 

Dutinet 

Slight 

tfwnJar evnpr 

Constant and 
K\tn 

Levs constant 

1 xtrcmities only 

Severe 

iS«r/atf< lempeni- 
lure 

Subnormal 

Often up to 100-lCi2*F 

Normal or subnormal 

Headache 

None 

Often 

Often 

Inne ,, 

‘'upprr&scd 

Seldom auppfcvsed 

Sometimes suppressed 
later 

Mood , 

1/eueoej loei* 
nioooDurfear I 

inrreafo 

Normvl ^ 

?1 ght leucocytosis 

Normal differential 


PREVENTION 

Grand strategy — No cholera pandemic has occurred since 1884 and 
in fact for the Ja«t tliirtj jears the disease has been confined to its Asiatic 
homes and to otiier Asiatic countries in their immediate vicinitj This 
howe\er has been achioed onij by \er> elaborate quarantine organuations 
m a large number of countries and at a considerable cost, both directly to 
tho«c Countries wliicli have to maintain these organisations and indirectly 
to the shipping companies nbo«e ships are \ciy frequently delayed Quaran 
tine regulations are directed against oilier diseases besides cholera but 
nc\ crthclc«s cholera is probably the most important of all ‘ quarantinable ’ 
di«ca*c« This matter therefore seemed n suitable subject for the League 
of Nations Health Organisation to take up and at a meeting of the Office 
Internationale d Hygiene Publique m 1930 they drew the attention of the 
Indian representative to the fact that India was the mam source of ongm 
of previous pandemics, and sugge-ted that investigations should be initiated 




386 


CHOLEB\ 


m this country with a view to atamping out the disease in the endemic 

1931, the Indian Research Fund Association made cholera one of 
their mam subjects of research, with some of the results reported above 
The Indian workers, m collaboration with others in England, estabnsneu 
the identity of the true cholera vibno, showed that the cholera case was 
the only source of infection, and defined the true endemic areas m India, 
thereby they opened the way for a definite policy of control This policy, 
which IS a long-term one consists in a sustained sanitary drive m the true 
endemic areas This will be expensive, and it is hoped that, as all provinces 
in India will benefit by any results, assistance will be given to those 
provinces in which the endemic areas exist 

Prevention of epidemic extension — In all countries there are strict 
quarantine regulations for all ships coming from infected ports, and certain 
large ports in the endemic areas, e 9 Calcutta, arc more or le«s permanently 
classed as infected The actual procedure and the measures taken vary in 
different countries but m some cases the authorities have gone as far as 
to provide for anal swabs being taken from all the lower-class passengers 
Pilgrim ships going to Mecca have been submitted to the strictest quarantine 
regulations, and these have included the inoculation of all pilgrims prior to 
embarkation 

Within countries control measures are more difficult to carry out, and 
have on the whole been less successful but during the last few decades 
special efforts have been made to preient epidemic extension as a result of 
religious melas At the sites of these melas latnnc arrangements, anti-fly 
measures and protected water supplies have been instituted Provision has 
been made for the immediate treating and isolation of the sick Similar 
arrangements have been made at various points on the roads and railways 
leading to and from these melas, and during the last few years, systematic 
inoculation of pilgrims has been earned out Besides these special precau- 
tions in connection with melas at the height of the epidemic seasons, 
provision is made at the large railway stations for detraining and detaining 
in the railway hospital any pas«enger showing suspicious symptoms 
Epidemic staffs are employed for visiting any village where a case has been 
reported, medical aid is given to the sick disinfection of the water supplies 
carried out, and often inoculation of the whole community undertaken 
Attempts are also made to control the movement of the population to 
prevent extension of the epidemic to other villages 

In the matter of disinfecting wells, discrimination should be observed 
and only suspected sources of infection treated at first, for, if all well 
water is made undrinkable, the inhabitants will be compelled to find other 
waters which may be even more contaminated vide infra chlorination 
of water supplies 

Control in the endemic ateas — Here the public health policy to be 
adopted is somewhat different from the above One of the main differences 
18 that all measures should as far as po^ible be of a permanent nature, 
and, further, should be in force practically the whole year 

If all the inhabitants of these areas could be provided with a protected 
water supply, it seems very probable that cholera could be stamped out 
(see footnote on water supplies*) Though the habit of mdiseriminate 


local water supply from wclU depea<l3 upon the depth of the 
water table and character of the waW beannf; soil sand and (travel oC course being 
ideal Although ft deep tube well 750-1000 feet should be able to produce water of 
greater quantity and pMhaps of greater imtability such wells are expensive and in 
,, '•Hj ftlluvial plam for example shallow tube wells 30 to 

150 feet deep will yield sufficjent water for a household The depth -will vaiy, as it is 
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dclTcalion in the open fieWs around the Mihge that js ccneral m mrxit 
Indian \nlIaKos probablj Jielps to spread mCection during exaccibalions ol 
endemic cholera, ,t w almost cerlainlj not the mam factor^ept 
roaj lead to the contamination of water eupplics, for there is Jjftle^eiidecce 

“ ‘S 

measure h making arrangements for the immediate 
recognized cfl«ci and the gcgrcgation of con- 
tacts ^mc form of compuKorj notification an c«ential prelude to this 
Inoculation is prncti«cd ns a palliatne meanirc m the endemic areas, but 
it 13 imlikelj to aehic\t succc-s and in the writers opinion, is not to be 
rccommcndctt became though it innj present the full dcsclopment of 
e>niptonis it m unukcls to preclude infection completely, such an infection 
which will rc ult m the paF«agc of sirulent sibrios for a few daj® by an 
unni«pcct«l mdniduaJ is a greater source of danger than a frank of 
cholera 

In ‘omc ciidcmie area® wide<pr«ad bnctcriopliagc treatment of water 
supplies has been carried out, with quc<tionalIc success 

Control in hospital! or institutions — Tlic «iek and contacts should be 
isolated, anj suspected water suppK should be di«infcctcd, special measures 
should be taken to add a strong disiftfcetant c g chloride of jjme, irnme- 
tlntcl;* to all etools and \omilu« and to allow it to net for a sufficient time 
to dcstroi all the sibnos before the stool is allowed to pass into the common 
dram, all hnen from the patients should be placed in disinfectant, the 
clothes of the attendants sltould be discarded when the> lea\c the ward and 
thcfc should liken isc be placed in d««mfcctfint, the staff should not be 
nllowcd to take anj food on the prcini«ea or to «mokc, flies should be 
Included rigidh from the wards and latnncs, and all tho«e who come m 
contact with eholera patients should be moculated. prelcrably a week oi 
more before thia come on dul> m the cholera wards, but otherwise at the 
earliest date possible Tlure is little c'ldenec of a ncgatiae pha«e 

Personal prophylaxes —Inoculation cau«c9 little or no reaction and is 
therefore worth hasing done once c'cty year, at least All water and tnilk 
must be boiled, and uncooked scgctablcs asoided, no soda water or leo should 
bt u«csl unlc*8 It is known to ha\c been made from boiled water, and no cut 
fruit or food cooked the nrcMOUS night and left standing should be eaten 
The‘e arc (he standard rule* (o avoid bowel disease They ahould always be 


Tiree-^iy for the well strsiner to be m a asod sfritum which is below the water table 
height d inng the dry «<>s*oo Thr water, although ^rd is uwia ly of high purity 
Oivn wells hast a grester jrld than shallow tube wells la that they also serve 
aa a w-^rvoif However >S » tenJer to mauitwn punlj even when the wells we 
protected by a proper apron and parainrt wall The puoH can be maintained if the 
well i< eaxired tad a pump jjwUlW ... . * 

tthen the water supply is from a doba w stream it mist be pumped into a 
re«crvoir where proper oisinfection can b<* earned out ,, , „ , 

Thm w still a mLstaken idea of the Uangrt o^lwoil pol ution of a well Nearly 
»i _ II .. frT%TT, me mrfarc In a limestone lormalion or where there are 

WBureo ro«- ooilufinn from a source depends upon the testure of the 

f^irthe^hciihl of the water t^le the dope of the water table and the direction of the 

kSTKi.l 5 tat .» 8 oomh. ThOT OH, « 
Ilto.™ I l.trS . t d oM be beleer lie -eU Tbe tetjon ot the pomd w.ler «ew 
MB U rougWy estimated by the topopaphy ot the ground 
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followed in the tropics, but they must be observed with religious formahtv 
during a cholera epidemic There is little danger of direct infection ot 
personal attendants on the sick, provided that they avoid a precipitate 
vomitus splashing into their faces and never take food on the premises or 
until they have changed their clothes and washed their hands 


Special measures of prevention 

Inoculation — Haffkine, who was a student of Pasteur, earned out 
experiments m Pans in 1892 and applied them in India He used live 
avirulent cultures followed by virulent cultures Kolle showed that killed 
cultures were equally efficacious, and killed cultures have been used since 
Cholera vaccine has been used \ery widely for a quarter of a centurj 
Recent evidence of its value rests mainly on one statistically designed and 
executed investigation conducted under the auspices of the Indian Research 
Fund Association (Russell, 1927) The figures were s'* follows — 

Persons Cases Deaths 
Ti\o doses of vaccine by injection 8485 31 2 

Three doses of oral laccine 4 982 18 4 

Controls 40^ 711 277 


It IS usual to give two doses, but in many wholesale inoculation schemes 
it has only been practicable to give one, and the results have not been much 
inferior This fact, and the apparent equal success of the oral vaccine, 
about which many workers arc very doubtful, has led the sceptics to question 
the value of cholera x aceme altogether 

The vaccine should be prepared from recently isolated strains of ncm- 
hsmoljtic 0 sub group-I cholera vibnos The vaccine should be formalin- 
killed and contain 4,000 million organisms per cem m 0 5% phenol, the 
usual dose is 1 c cm, followed a week later by a second dose of 2 c cm 
Immunity is said to last from 3 to 6 months, and there does not appear 
to be a negative phase 

Oral vaccine Besredka’e oral bilivaccinc has been used more exten- 
sively m cholera than in any other disease Its value was investigated by 
Russell (ioc cit ) who repotted faxourably on it (lade mpra) 

Bacteriophage -—In Bihar and Assam, extensive trials were carried out 
in winch bacteriophage was distributed for the treatment of their water 
supplies to a large number of villages in the areas where cholera occurs fre- 
quently The results appeared satisfactory, but would not «urvive statis- 
tical criticism In later years, the trials were repeated with disappointing 
results 

Dtstnfectfon of Water supplies Chlorination — For filtered water 
supplies, the u«ual rule is one part in five million, that is one part of 
chlorine, or if the chlorine content of the bleaching powder is 33J- per cent, 
3 parts of bleaching powder, this works out at 6 lb of bleaching powder 
per mlUon gallons of water But, as the chlorine content of bleaching 
po\\acr varies from sample to sample, and as the chlorine fixing power of 
Qincrcnt water supplies also vanes, no rule of thumb can be adopted and 
the amount to be added must be calculated for each well or cistern 

powd«*^to°be”ndded * method of calculating the amount of bleaching 

Three rt!mi.rdwl«t|ons with dishUed water arc necessary 

rM wlutwn of the Mearimg powder to be used 

(o) 10 per cent pota»-iuni iodide aoIutioQ 
(c) I per cent atarch solution 

accertamed Tor wells, 
V the diameter of the well, 

f the diameter) of the 

•weU The capacity of tanks and cntenis u calculated by multiplying the length 
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by the breadth by the depth of the -water One cubic foot of water is equivalent 
to 6} gallons 

Example A v.ell u 10 feet deep and has a dtameler of 6 feet 
Therefore U containt » X lOX 6| = VX 9 X W X *,• = 1 768 mllons 

Take five white bowls or flasks and in each place 600 cc* of water to be 
treated 

graduated 1 ccm pipette and wash it thoroughly with distilled 
■water With this pipette add varying quantities of the 1 m 1 000 bleaching powder 
solution to the water in the five vessels Oficem 07c cm 09 ccra^ 1 1 erm and 
1*3 ccm to the fir®t second third fourth and fifth bowl, respectively 

Stir the mixture in each bowl -with a clean glass rod, beginning with the bowl 
containing the least amount of diloiuie solution and going to the one containing 
the next smallest and so on 

Allow them to jt^Bd for at kiH an hour Then test for free chlorine by 
addmg to each bowl about 1 ccm of 10 per cent potassium iodide solution and 
1 c cm of freshly prepared starch solution Mw well and note the first bowl that 
gives a faint blue colour Note the amount of bleaching powder solution that was 
added to that particular bowl and multiply by 20 The result gives the number 
of pounds of bleaching powder required for one million gallons of water to this 
figure add 3 lb which if the bleaching powder is approximately 30 per cent is 
the usual safety margin allowed for one millma gallons of water Now calculate 
the amount of bleaching powder that should be added for the amount of water 
already ascertained to be present » the well or cistern that ts to be chionBaled 
For example say the Ihxrd bowl is the first to gtve the fomt blue cofaur 
then 09 X 20 = 18 lb and 3 lb mahng 21 lb 

In the case of tka hvpothctteol util mentioned above vhtch eonlatned 
1 768 gallons of isafer the amount of bleaching powder reguired vould be 
1 768X (18 + 3) lb 
1000000 
= 0037128 lb 

= 260 smins (or about 17 grommet) 

Allemative method If centimetre pipettes are not avaJable a rough method 
of titratmg may be adopted as follows — 

Place a pint of water in each of the 3 bowls and add 10, 15 20 25 30 drops 
respectively of bleach ng powder solution from a dropper stir very thoroughly, u 
explained above and after the usual mtenal add the potassium iodide and starch 
solutions 

The calculation is made as follows 
Minimum number of drops of 
bleaching powder solution sdded to 
the first bowl in which the blue 

colour was distinct j 

dumber of drops from the dropper 
that make a drachm 
Example If the fourth bowl wu the first to gtue the blue colour then 
aiX044 + 0XI21 = 016S5 grams per gallon 

= 168 grains per 1000 gallont 
or in the case of the example gnen abate 
4a5*X 158t=2S0 praini (or about 18 gramme*) • 

Totsssiam peim^og^nite —Tins has been a t er:, popular disinfectant 
for -nelh Its mam advantage lies in its extreme eimphcitj of application 
its action on cholera tubnos in high dilution appears to be specific The 
u«ual criterion of addmg permanganate namely, until the w ater is a slight 
nmk colour is not a safe one, if there are Iikelj to be other fmcal pathogens 
Wnt A dilution of 1 in 500000, which produces a faint purple colour 
m filtered water, kills cholera -vibrios in a verj short time, but it will not kill 

all coliform organi«ni« even m 24 houM , , , 

rill' dilution i obtained by adding Jtli gram of permanganate to caeli 
gallon of water, or rouglily one pound to each 50,000 gallon* 

la 01 r hypotbvticil well which cooUinecl 1 768 gallons llie smoimt of 
, ennsu^nate r'^qu.red wm 1 1 b- a I.UIe over h.lf an ounce 
Neither the permanganate nor the bleaching powder should be thro^ 
into the well, buf*hould be mixed m a bucket, the supernatant fluid beirg 
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foUo'.ved m the tropics, but they must be obscr\cc! with religious lormalitv 
dunne a cholera cpidcraie There is little danger of direct infection oi 
personal attendants on the sick, pro\idod that they a\ Old a precipitate 
voraitus splashing into their faces, and iic\cr take food on the premises or 
until they have changed their clothes and washed their hands 

Special measures of prevention 

Inoculation — Haffkinc, who was ft student of Pa'-tcur, earned out 
experiments in Pans in 1892 and applied them m India He used ive 
avirulent cultures followed by virulent cultures Kollc showed that killed 
cultures were equally efficacious, and killed cultures have been used “inte 
Cholera \accine has been u*ied \cry widely for a quarter of a centurj 
Recent evidence of its \aluc rests mainly on one statistically designed and 
executed investigation conducted under the auspices of the Indian Research 
Fund Association (Ru'sell, 1927) The figures were as follows — 

Pctsotia Cases Deaths 
Two doses of \aceine by miection 84S5 31 2 

Three doses of oral \acctnc 4 982 18 4 

Controls 40;258 711 277 

It 18 usual to gi'o two doses, but m many wholesale inoculation gchemes 
it has only been practicable to give one, and the results have not been much 
inferior This fact, and the apparent equal success of the oral \accmc, 
about which many workers are^e^> doubtful, has led the sceptics to question 
the value of cholera vaccine altogether 

The vaccine should be prepared from recently isolated strains of non- 
hsemolytic 0 sub-group-l cholera vjbnos The vaccine should be forniahn- 
killed and contain 4 000 million organisms per c cm in 05% phenol, the 
usual dose is 1 c cm, followed a week later b> a second dose of 2 c cm 
Immunity is said to last from 3 to 6 months, and there does not appear 
to be a negative phase 

Oral vaccine Besredka'a oral bilnsccme has been used more exten- 
sively in cholera than m any other di«easc Its value was in\estigated by 
Russell {loc at ) who reported favourablj on it (vide supra) 

Bacteriophage —In Bihar and A«sam extensive trials were earned out 
in which bacteriophage was distributed for the treatment of their water 
supplies to a large number of villages lu the areas where cholera occurs fre- 
quently The results appeared satisfactory, but would not «urvi\e statis- 
tical criticism In later years, the trials were repeated with disappointing 
results 

Disinfection of loafer supplies Chlorination — For filtered water 
supplies, the usual rule is one part in five million, that is one part of 
chlorine or if the chlorine content of the bleaching powder is 33i per cent, 
3 parts of bleaching powder, this works out at 6 lb of bleaching powder 
per milhcm gallons of water But, as the chlorine content of bleaching 
pemder \aries from sample to sample, and as the clilorme fixing power of 
dinerent water supplies also varies, no rule of thumb can be adopted and 
the amount to be added must be calculated for each well or cistern 

The following is a standard method of calculating the amount of bleaching 
powder to be added 

Three standard solutions made with dis^led water are necessary 
in ^ ^5 Weai^g powder to be used 

(o) 10 per cent potassium iodide solution 
(c) I per cent starch solation 

Tie volume of wafer to be chlmnaled mosl tot be awertaioed Tor wella 
'i w I"?, ?>' »«'''• “tl ‘l>e Jiameter of the well 

A"*! I ■> «>« ratoa (half the diameter) of the 

well TTie capacity of tanks and cisterns is calculated by multiplying the length 
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by the breadth by the depth of the water One cubic foot of water la equivalent 
to 6i gallons ^ 

Example A veil « 10 feet deep OTtd hoa a duimeler of 6 feet 
Therefore u contains " r* X W X 61 = V X 9 X 10 X V = 1768 oallons 

Take five white howls or flasks and in each place 500 ecm of water to be 
treated 

Take a clean graduated 1 cem pipette and wash it thoroughly with distilled 
water With this pipette add varying quantities of the 1 in 1 000 bleaching powder 
solution to the water m the five vesseb 05 cem 07 c.cra 09 cem 1 1 cctn and 
15 cem to the first «econd third fourth and fifth bowl respectively 

Stir the mixture in each bowl with & clean glass rodj beginning with the bowl 
containing the least amount of chlorme solution and going to the one containing 
the nest smallest and so on 

Allow them to «tand for at lea«t an hour Then test for free chlorme by 
adding to each bowl about 1 can of 10 per cent potassium iodide solution and 
1 ecm of freshly prepared starch solulinn Mix well and note the first bowl that 
Ki'cs a faint blue colour Note the amount of bleaching powder solution that was 
added to that particular bowl and multiply by 20 The result gives the number 
of pounds of hleachmg powder required for one million gallons of water to this 
figure add 3 lb which if the bleaching powder is approximately SO per cent is 
usual aaJeh margin allowed lor one million gallons of water Now calculate 
the amount of bleaching jKiwder that should be added for the amount of water 
alrcadj ascertained to be present in the well or cistern that is to be chlorinated 
For example sav the third bowl ts the first to give the faint blue colour 
then 09 X 20=18 lb and 3 lb making 21 lb 

In the case of Ike hypolhclteol nett mentioned above which contained 
1 763 gaWoM of water the amount of bleaeking powder reguired would be 
1768 X (18 + 3) lb 
1000 000 
»003712S lb 

= 260 grains (or about 17 grammes) 

AUemattvt method If centimetre pipettes are not available, a rough method 
of titrating may be adopted as follows — 

Place a pint of water in each of the 5 bowls and add 10 15 20 25 30 drops 
respectively cf bleaching powder solution from a dropper stir very thoroughly as 
expl lined abate and after the usual interval add the potassium iodide and starch 
solutions 

The calculation is made as follows 
Mmimum number of droM of 
bleaching powder solution added to 
the fir«t bowl in which the blue 

colour was distinct vrisr » niwi— P*^ gallon of 

Number of drops from the drop ~Fr + water to be treated 

that make a drachm 

Example If the fourth honi tros the first to give the blue colour then 
to X 0 44 + 0 021 = 0 15S5 grains per gallon 

=rlM groins per 1000 gallons 
or in the case of the example given abate 
liSoX 158=280 nrains (or about IS grammes) • 


Potatsvom jr«iriattsanntt — Th\s has e. popular dtatuleitaut 
for wells Its main advantage lies in its extreme simplicity of application 
its action on cholera Mbnos in high dilution appears to be specific The 
usual criterion of adding permanganate namely, until the water is a slight 
pink colour is not a safe one, if there are likely to be other fsecal pathogens 
present A dilution of I in 500(X)0 which produces a faint purple coloiff 
in filtered water, kills cholera \ibnos in a very short time but it uill not km 
all coliform organisms even in 24 hours 

Till* dilution 1 ') obtained by addmg Jth gram of permanganate to each 
gallon of water, or roughly one pound to each S0(K)0 gallons 

In our hypothelical wpJ) which conUioed 1 763 gallons the amount of 
permanganate required would be a little over half an ounce 

Neither the permanganate nor the bleaching powder should be thrown 
into the well, but should be mixed in a bucket, the supernatant fluid being 
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poured off and renewed until tbe whole amount has gone into solu^tion Then, 
the water in the nell should be thoroughly mixed by repeatedly lowering 
and raising thejbucket 


TREATMENT 


Historical — Cliarm>> amulets and magic were credited with playing impor^t 
parts m the treatment al cholera duting the last century, and they still held their 
own even at the beginning of this, amongst less educated communities This u 
not surprising, as the methods of treatment of cholera that were employed by the 
practitioners of scientific medicine during the whole of last century were erarcely 
better The earliest drugs that were used include calomel, ft drug that appears to 
have been predominant &t all periods and is stilt in use, in doses of 1 to 2 grains 
every quarter of an horn until the patient recovered— or, which was more 
frequently the cage, died— -opium, Cannabis tndtea, sulphuric and nitrous acids, 
quinine, strjchnme, arsenic, iron, and in fact almost every drug in the pharroa- 
copceia, and many that nerc not in it The multiplicity of drugs suggests very 
strongly that none was of any teal value Other methods employed were venesec- 
tion, blistering, cupping wrapping in cold sheets, hot baths, ‘electro-magnetic 
insulation’, and a number of other procedure 

With the advent of bacteriology and Koch’s discovery of the vibno, the 
intestinal antiseptics naturally had n phase, but the value of none was established 
feline injections were u'ed neatly a hundred years ago m England The 
immediate result was said usually to be good, but as emphasis js laid on the 
word immediate, one must assume that the final results were disappointing, and 
this assumption u strengthened by the fact that this method of treatment was 
abandoned Intravenous injection of saline was used id Shanghai in 187b and in 
India between 1906 and 1908, there is little evidence that it matenally affected 
the appalling prognosis in this disease The following year Hogers introduced his 
hypertonic saline, this constituted the first really decisive advance m the treatment 
of cholera, and the last thirty odd years has seen very little change m the standard 
treatment which remains much as be formulated it If the results of trealioeiit 
are now better thvn they were thirty years ago, it i« because the technique is 
better understood and more promptly put into operation 


Imioductioit —Treatment roust be considered under three headings 
A Spccv/ic 

B Maintenance of biochcmtcol e^uihbnum 
C Symptomatic 

Hitherto the failure of specific treatment has led lo an emphasis on 
the other two aspects of treatment The complete success of efficient bio* 
chemical-maintenance treatment in a large percentage of cases indicates 
* t those cases in which the natural immunity fails to prevent the 

establishment of infection, immunity is rapidly developed and soon over- 
comes the infection KeverthRle^, \t, vs. obvvaua could 

be overcome and/or its ‘ toxin ’ neutralwed earlier, the treatment to maintain 
biochemical balance might be reduced, or even omitted in some cases, with- 
out endangering the life of the patient 

treatment — There are two objectives . — 

I*' destruction of the vibrio — All the various intestinal anti- 
eeptics that have been used in the past have failed to influence the course of 
the disease in the case of cholera 

, The advocates of bacteriopbage have claimed an earlier disappearance 
of the vibrios after phage adminigtration 

Bacteriophage should not be given to the exclusion of other treatment, 
L other ' ^ecific ' should, however, be given by mouth 

mth the phage A good ’phage, active against the local strain of cholera, 
IS essential Une ampoule containing about 3 c cm of ’phage is given every 
hours, or large doses at longer intervals for at least two days 
The rssential-oils mixture that has been advocated by some workers is 
presumably supposed to act as a disinfectant The essential-oils mixture 
consists of : — 
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H Olei caryophiUi ^ 

, eajuputi I ri.\ 

juojpen J 

Acidi Euiphunei dil ^ in,x\ 

Spinlus lethem 1I1^XX 

Half a drachm of the mixture is given in an ounce of water every 15 
mmutea, up to a maximum of 16 do^es ^ 

“ ”°‘v“ treatment that the unter can recomuiemi except as a gesture 
of despair ^hen no other treatment is a\ailable ^ ^ 

The advent of the sulphanilamides has once more raided our hones of 
findmg a drug that ^\ill act directly on the vibrio, and the recent success 
with sulphanilyl-guanidme has suggested that the long sought specific may 
possibly be a drug of this class, of which the bacteriocidal and bacteriostatic 
properties are high and the absorption coefficient low 

Sulphanilyl-guanidine is tolerated in very large dose« The dose recom 
mended is 0 1 gm per kilogramme of body-weight immediately followed by 
005 gm evciy four hour- This is to say, a patient of moderate «ize, 60 
kilogrammes or HO pounds, should receive an initial, dose of 5 grammes 
followed by 2 5 grammes ev ety four hours until symptoms subside Up to 
date, our experience m Calcutta has been very promising, m a senes of over 
sixty cases in which this dosage was given, we have lost no ca«e, against a 
death rate of about 6 per cent amongst patients treated w ith saline infusions 
only (Napier et al in pre«s) Reports from elsewhere have not been so 
satisfactory 

(li) The neutralization of the toxin — No great success has been 
achieved in this direction Potassium permanganate has been most dis- 
appointing m the writer s experience, and, in the large do«es advocated, it 
appears to cause gastro-intestmal irritation \er> frequently It seems 
very questionable whether its tn vitro toxin oxidizing properties are repro- 
duced xn mvo The dose recommended is two enteric coated pills, of 2 
grains each, every 15 minutes for the first two hours and then every half 
hour until the acute symptoms have subsided or 80 pills have been taken 

Kaolin as an adsorlient has also been very di®appointing, the dose 
recommended is one pound m a pint of water, to be taken ad ith 

B The maintenance of biochemical egutitbnum — ^The objectives 

(t) the replacement of fluid 

(ti) the maintenance of the blood and tissue chloride^ at their normal 
level, and 

(t«) the counteraction of acidosts 

All three can be achieved by suitable mtra\enou« tlierap}, for example, 
by the hypertonic and alkaline salme treatment recommended by Rogers 
The procedure that he suggested was as follows — 

Rogers’ treatment— Two solutions are prepared — 

(a) the hypertonic saline con-i-l»n? of 
sodium chloride — 120 gram* 
calcium chloride- t gram* 
pure or distilled water up to ft pint 
this solution IS autoclaved or boded to ensure sterilitv , 

the alkaline aahne which w prepared »s follow- — 
sodium chloride— 90 grains 

this solution IS 'autoclaved to rnSre ^hty, and to it 1 “ added, from a 
previoily sterilized packet contaming the exact amount, I6O grams of 

bicarbonate of soda^ — 

b,„,bon.t. .. vomwirf lo cA-vl" ■' • -ol""™ “ ’• 

any length of time 
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a'certamcd b> estimating the Specific gravity of the blood and takmcr tho 

y 1060 to 1062 ‘i p«.cnb3 

T» two to 2J pint** and if 1062 to 1064 up to three pints 

rate m 1h? Jon®, than three pints in the first instance, at any 

rate in the Ion -weight type of Indian but, if circumstances perAiit. the 
perfusion should be continued by the dnp feed method ^ 

Method— The specific gravity of the blood is estimated under clinical condi 
lions b> adding drops of blood to a senes of bottles of gbcenne diluted with 
distilled water to make the specific gravities IOdO 1052 !0o4 and so on up to 
1070 for practical purposes jt m usually sufficient to have bottles from 1054 to 
1064 If the specific gravity of the blood is greater than that of the glycerme in 
the bottle the drop will «mt if it h less it will come to the surface The 
bottles can be used for some tune if they are carefully corked if they are not 
kept closed the gljcenne vill absorb moHture from the atmosphere and the specific 
gravity will fall in the humid climate of the endemic areas or vcill nse as a result 
of evaporation in the drier climates 

Technique — Blood w taken from the finger or ear into a Mnghts pipette 
The tip of this is placed |ust below the surface of the gljcenne in the bottle of 
the highest specific gravitv and a small drop is tqueeied out which will probably 
ri>e to (1 e surface Thu is repeated in each bottle until the extruded drop either 
remains sUtionarj or falls to the bottom of the bottle The speeiSe gravity of' 
the bottle m which it remained ttationaiy u the specific gravity of the blood 
If It nses in one and falls m the next the ^cific grav ity may be taken as between 
these two 

As dehydration and lo«s of chlorides are the first pathological proce «es 
to be counteracted hypertonic «aIiDe and alkaline saline should be gives in 
the proportions 2 to 1 within the first 24 hours of on«et Later, acidosis 
dev eiops, and during the next 24 hours, that is from 24 to 48 hours from the 
onset, the proportions should be reversed and 1 part of hypertonic saline 
with 2 parts of alkaline «aline given After 4S 
hours, acidoMs will probably be the mo«t prom- 
inent feature, and hypotonic alkaline «a!ine 
should be given If however the specific gravity 
of the blood is not much increased but neverthe 
le«s the patient is suffering from acido«i«, then the 
bicarbonate solution on!} is re»^uircd and about 
half a pint of this should be given 

It wnll very often be necessary to repeat the 
mfu'^ions sometimes as many as half a dozen 
time"! if the fluid evacuation continue', if the 
patient collapses again, or if the dehydration i' 
re-established (ev idenced by a rj«e in (be blood 
'pccific gravity) 

Recent work on 'hock «uggc«ls that human 
scrum or plasma is likelv to remain longer m the 
circulation than the 'aline infu-noo' and the pro 
cedure of running m two pints of hypertonic 
'ahne and following this by a pint of pla'ina to 
keep It there, so to 'peak has been adopted in 
a few ca'es apparently with complete success, 
but a« it will be 'een from figure 119 there are 
not the «ame indications for giv-ing p{a«nia la j2: Apparatus for 

cholera as m shock. giving salme with the dnp- 

saa A. Vnsit “irb,* . .pp. lb. >» •51“ “ 

S.J ta oterpl-e<i . tot t^P >» “ P""'"’ 
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blood ^ taking the 

nr ??,.^cn«^?r 'J“‘olic blood pn«:-5tir€ i« bclo^ 80 mm of mercury 

5f inwi fr nr 9 r ^ lOoS to lOCO, IJ pints are pre^cnbS 

If lOGO to 10C2, t^o to 2i pint^ ,nd ,f 1062 to 1(W4 up to three pints 
m than three pints m the first instance at any 

f-!^rf.,i?nn^^i ^°7i' ^ut if circumstanccs permit, the 

j)crfu«ion should be continued b\ the drip feed method 

M«bod~The fpecific fra\ity of the blood w e t mated under clinical condi 
lion* bj adclfiK drop* of blood to a <ene« of bottles of gljcerine d luted Tiifh 
r to tnaite the specific graaities tOoO 1C52 1054 and so on up to 

iSI® practical purpo«os ii « usually sufficient to ha\p bottles from 1054 to 
ip&l If the ppceific g»»jl> of the Hood js greater than that of the gbeeme m 
the bottle the drop will sink if it h le«s it will come to the surface The 
hottles can }>c u*^d for some time if thc> are carcfull> corked if they are not 
kept closed tl e sljcerinc will absorb moiHure from the atmosphere and the epecific 
praxiU will fall m the humid elimate of the endemte area« or will rise as a result 
of evaporation in the drier ehmates 

Trehnique — B!oo<i is taken from the finger or ear into a ttnghts pipette 
l p of this 13 plicel ju«t below ife surface of the gljcerme m the bottle of 
tl c higl p«t ppeeif c grav lb and a smalt drop w squeezed out wh ch will probably 
ri f to (he surface Thn is repeated in each bottle until the extrided drop either 
remains stalionarj or falls to the bollom of the bottle The specific pravitj of 
the bottle in which it remained sUtionaiy la the •pecific gravity of the blood 
If Jt ri«ea jn one and falls in the nejl the specific gravity may be taken as between 
these two 

aVs tlelijdrafion and lo«s of chloridiis are the fir«t pathological proce*8e8 
to be counteracted hjpcrtonic salioe and alkaline «aljne «hould be given in 
the proportions 2 to 1 ^ itiun the first 24 hours of OD«et Later, acidosis 
<le\clops and during the next 24 hours thati« from 24 to 48 hours from the 
onset the proportion* should be re^ creed and 1 part of hypertonic saline 
with 2 parts of alkaline «aline gnen After 48 ~ 

hour*, acido-13 w ill probably be the mo«t prom- 
inent feature and hypotonic alkaline saline 
should be gnen If ho«e\cr the specific gravity 
of the blood i* not much iDcrea«cd but neverthe 
levs the patient is suffering from acido<)« then the 
bicarbonate «oIution only is required and about 
lialf a pint of this should be given 

It will very often be ncce^'ary to repeat the 
infusions «ometimes as many a« half a dozen 
times if the fluid evacuation continue* if the 
patient collapses again or if the dehydration i 
re e«Cabli<hcd (evidenced by a w*=e la the blood 
specific gravity) 

Recent work on 'hock 'u^e*t« that human 
serum or pja«ma is fiAe/y to nnowra ATnKvr.vi AVe 
circulation than the «aline mfu'ion*, and the pro 
cedure of running m two pint* of hypertonic 
*aline and following this by a pint of plasma to 
keep it tliere «o to «peak has been adopted in 
a fU ca«e* apparently with complete succe*s 
but as it will be «een from figure 119 there are 
not the «ame indications for giving pla*nia m Figure 121 Apparatus for 
cholera as in *bock. Civing sal ne with the drip- 

.'Sd.Sd m Jh“l.Mth “ J".h . JjjSd W tb, b.,dl. „ .t 

MtM^may be mten osed a loot beJow the revnoir would be in practice) 
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and 3 inches of glass tubing to act aa a ‘window’ a short way from the lower 
end At the lower end of the tube, a record needle adapter, preferab y with a 
stop-cock. 13 inserted, and a serum syrage needle fitted («ec figure 121) ror 
giving by the open method, the needle adaptw la replaced by a special mtra\enous 
cannula, again preferably with a atop cock («c figure 122) n, . „ 

A suitable vein, usually in the ante-cubital fossa, is chosen, failing this, a vein 
m front of the internal malleolus or even on the dorsum of the hand may be ^d 
The patient is placed m the recumbent position under a good light , the whole 
of the am 13 exposed and la supported at a convenient angle with the body, m 
complete extension, with the palm upwards, resting on a pad placed under ttie 
elbow, and the operator sits facing the elbow 

A sphygmomanometer cuS or a tourniquet is applied to the arm , compression 
of the deeper arterial supply la avoided, if necessary, the patient should be made 
to open and close the hand, or to bend and extend the elbow, several tunes in 
order to fill the veins 

The selected area is painted with tmcture of iodine, and then washed with 
alcohol Local anaisthesia of the skin may be produced by injecting a few drops 
of 2 per cent novocam solution (or some suitable substitute) with a fine hypodermic 
needle to form a weal over the selected vein *1^6 arm must be held firmly, so 
that the patient cannot pull it away or move it 

Nest, with all aseptic precautions, a needle, connected with the infusion 
apparatus is filled with saline solution so that all the air is expelled The needle 
must be sharp and have a short bevel It is then held at a very acute angle with 
the point touching the skin and is thrust through the ekin into the vein Some 
workers prefer to make a prebminary nick m the skin To the experienced band 
the entrance of the needle point into the vein is indicated by a sudden failure of 
resistance The reservoir «hould be held by an assistant at about, or just below, 
the level of the patient so that when the stop-cock is opened, blood will flow 
into the tube and be visible at the window The tourniquet is sow released and 
the reservoir raised and the flow will be reversed The reservoir should be 
attached to a etand, about 3 to 4 feet above the level of the patient 

A very convenient refinement is a serum syrioge with a side nozzle to which 
the lower end of the tubing from the reservoir is attached the adapter being 
discarded, the needle is attached m the usual position \Vith the aid of this syringe, 
the operator has perfect control of the needle whilrt inserting it into the vein The 
piston IS slowly withdrawn, when blood will appear The tourniquet is released, 
and the side stop cock opened to allow the saline to flow 

When the veins are collapsed, the open method 
IS ^ployed A tourniquet » applied as before 
Under s local anssthetic a small incision is made, 
the skin being steadied by the index finger and 
thumb of the left band The vein la isolated by 
forceps dissection The closed forceps, or an 
aneurysm needle, are then passed under the vpm, 
. . n double strand of sterilized catgut is drawn 

under It The catgut is divided to provide two ligatures The distal piece is 
drawn dorm under the exposed vein and is tied the ends being left long The 
“ drawn up under the vem to (be upper end of the wound 
The fluid u now allowed to flow through tho cannula until all air » expelled*. 
The vem beinj^teadied by the lower ligature a nick is made into it with a pair of 
scissore The cannula is mwrtcd into the vein, the other ligature being single- 
knotted and drawn around the xein with the cannula in«ide The flow of saline 
IS then started 

w not^otteS V*”""** ” withdrawn, but the ligature 

femSmdv with ’“^7 tw^sj^siou is required the wound is closed 

temporarily witn a iin^e stitcK and a light dressms is applied. 

A modification of this method is to u<>e a needle as in the direct method and 

diouW .Imj. be placed m IhViSsSX Bolouc »«>“« 
ntufacloo' fio- ba! atarted '<«>'olr Bi-l, , 


Figure 122 Cannula for 
inserting into i 



treatment 


395 


but Trhen the pulse reco^era or the patient complains of an oppre^ive pam 
in the chest, the rate should be decrea<*ed considerabh and the remaining 
infi^ion given at the rate of about a pint in 15 to 20 minutes If the pain 
or feeling of oppies'^ion in the chest returns or if there is a lery severe 
headache it may be necessary to reduce the rate still further Rigors ma> 
interfere inth the giving of the infusions but if pjrogen free water is used 
the«e will be much le«s frequent The«e difficulties should as far as possible 
be met bj reducing the rate of flow rather than b> abandoning the pro 
cedure After three pints have been given the infusion maj be continued 
at a lery much slower rate 40 or e\en 20 drop* per minute (1 pint in four 
or eight hours) 


If the rectal temperature i» 101“F or above all intravenous mfasions 
should be giv en with caution as a sharp reaction possiblj ending m hyper 
pyrexia is likelj to occur The temperature of the fluid must certainly 
not be higher than room temperature If the rectal temperature is also 
low, it maj be advasable to warm the saline up to body temperature 
especiallj m cold climates but m the hot weather m meet endemic areas this 


13 a verj unaece®«arj complication of administration 

Other routes of adminisrration —In children and when it is not possible 
to find a vein hypertonic saline may be administered subcutaneously 
intramuscularlj into the sternum or tibia or into the peritoneal cavity 
alkaline "alino cannot be given by the«e route« In mild ca®es alkaline 
isotonic «alinc can be given per rectum but if there is much purging little 
will be absorbed After administration of salines intrapentoncall} the foot 
of the bed inu«t be rai«cd as the ab«orption from flic jielvic peritoneum is 


very poor 

C Symptomatic treatment —The intravenous thcrapv willplaj an 
all important part in the treatment and prevention of collap'e and of 
manj other serious complications «uch a® anuria but other measure* may 
also have to be adopted 

Collapse and shock —The administration of atiopmc sulphate l/7oth 
gram when the patient is first seen to be repeated after about 12 hours 
if the patient is still collapsed wa« fir«t suggested bj Lauder Brunton and 
is recommended by Rogers Atropine reduces all secretion* except renal 
secretion it therefore helps to conserve fluid and at the same time to 
reduce the tendency to cedema of the lung when *alme i given It also 
reduces irregular peristalsis and is a cardiac stimulant Tin* appears to 
hav e some effect in reducing the shock Pilressm 1 c cm fpituitarv extract 

posterior lobe) or if not available disoxycorticosterone acetate 30 c cm 

(synthetic suprarenal cortical extract) will often help towards the rccovcrj 
of the Dul«e during the collapse stage Other routine measure* for the 
treatment of shock hot water bottles massage* etc raav have to be 

^^'°‘Anum — ith the recover> of the blood pressure the kidneys will 
usuallv start to secrete urine again but if hypertonic saline alka me saline 
bicarbLate solution and injection of pitres^m and di*oncortico*terone 
acetate fail glucose 5 per cent (1 pmt) mtravenouMv slrophanthin gr 
1 /lM caffeinl and sodium benzoate gr iv intramu cularlj hot fomenta 
yiw ca cuDOine hot colonic washes intrav enous sodium sul 

SlVa% per e„l? by&P ■ip'r ‘T f ‘fj 

bMder rv . 11 . warm circle aalme (2 per eeat e.tote m aomml -abaci -I ould 
KS .n succcss.on Injectam' ot ealjrgan 1 e c.n bale bcca reported on 

''''^Wheroae!fr“ LUreTa careful ualcl, should be kepi ou the unna^ 
output aSd““t fall, belon 1 p.ut m 12 hour- the rar.ous ...ea-ures -I.ould 
be repeated 
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In the reaction stage there may be hjperpyrexia, this should be treated 
%cr\ cauUou«l> Vfith h>drotherap> . .l .. n 

Vomiting and hiccough maj be persistent and are ^e^y tinng this mil 
often be rehe\cd b> a belladonna plaster or it^iU respond to i gr do«es 
of calomel repeated at half hour intervals up to «ix do'es folloued by a 
do«e of bismuth sahcjlate The following prescription will be found 
useful — 


R Calomel 

gr i 

Chlorptonc 

gr2 

Menthol 

gr i 

iin bieatbonatc 

gr 2i 


Muscular cramps should respond to the hjpcrtonic «ahne treatment, 
but jf thej pcrsi't and arc xexy painful, self administered whiffs of chloro- 
form w ill often meet the ca«e 

Morphia and alcohol ■'hould be avoided at all stages of the disease 
Roper* considered that the earlj administration of morphia definitely affected 
the later progno«i« making both suppre«!«ion and acidosis much more likel> 
to occur 

Ditt and rurimj — As the di«ca«c is a short one diet can be reduced to 
a minimum The patient should have at hand a free supplj of gluco«c water 
flavoured with lime or barlej water If it is obtainable dab (green coconut 
water) will probablj be the be«t dnnk If glucose is not retained b> the 
stomach or the rectum it «liould be given intravenously as a 5 per cent 
solution up to a pint 

later arrowroot albumin water milk whej milk fruit juices meat 
extract and liphtlj boiled epps ma> be added gradually The hydrochloric 
ncid content of the ga«tric juice is alffo>s low «o that a mixture containing 
dilute hvdrochlonc acid and pepsin ma} help the digestion In a week or 
so the patient maj be allow w to return to a full diet 

Careful nursing will be very noce«sar> to save tlic patient from exhaus- 
tion m (he carlj stages of the attack and Inter a careful watch for returning 
anuria and other complications will have to be kept During convaIe«ccnce 
prcal care mu«t be taken not to allow the patient to do loo much for hini'clf, 
ns suilden heart failure is not uncommon How ever on the whole, con 
valeofcncc is verv rapid once the acute sjiiipfoms have subsided 

Summarv of treatment — The fate of the patient will depend on the 
skill of the plij«icinn on the facilities that the latter has at his dispo'^al, 
and on the cnergv that lie devotes to the ca'*c Of the specific treatment^ 
onlj cholernphapc and sulphanilyl guanidine in large do'^es are worth trvinp 
thev should not be u«cd together Vcither of these 'hould be used to the 
exclusion of the intravenous infusion treatment which will nearly nlway* 
l;c ncccssarv m a bad ca«c (hough it is probable tliat if they arc successful 
^icj w ill rwlurc the nece««it> for, or the duration of the infusion treatment 
Therefore n« a routine intravenous infusion of saline ns indicated above, 
slould Iw immediately instituted and 1/7 ith pram of atropine sulphate 
given The symptomatic treatment mu«t be given as the condition of the 
patient mdieates Convafp^ecncc should not ho hurried 

Some reported ffjults —In 1936 Pasricha dcMonte and 0 Flynn 
cAmeil out n large scries of treatments to appraise the value of cholcra- 
plage in the treatment of cholera, the crude results were ns follows — 


T<t»l ruril^r el civ* 
Tot»l drill * 

) frt»nV*f* riortil ly 


Trpal<vl without 
{lane 
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^ Fiirther annljsi'* <if the data 6UR;ested that the difference between the 
^phaRo-treated cn-^cs and the otben, greater than the crude figures lad^i! 

'crie- three jear^ later. Paorielia, deMonte, Chatterjee and 
nil ^4 com|nrcd a number of forms of treatment After excluding 
all patients who died withm three hours of admi««ion and the ^ery old &ld 
\crj \oung, the re'-ulls were as follows — 



Number of 

Number of 

Pereentage 



deaths 

mortality 

Calomel 




I’oUayiiim p'DiiiDfimste 
fwential oils 

35 

4 

1 lOR 

8 ilphspjndine 




Cho'eraphage 

43 

1 

i 23 


211 

22 

eo 


In this ‘erics the phage was prepared bj a different method The 
cases were taken stnetU in rotation but by a minakc two patients were put 
on calomel to each one put on each of the other treatments 

In 1911, Chopra dcMontc Gupta and Chatterjee reported the results 
of treatment with «mall do«os of sulphamlyl guanidine as follows — - 



Number ofi 

Number of. 



patients 

deaths 

mortality 

^ulphanil} 1 eiianidiae 

m 

mm 

568 

Control! 1 

■■ 

Wm 



If oni\ bactcriologicallj proven ca«f8 were taken, the results were more 
in fas-our of fulphanilyl guanidine The dosages of sulphanilyl guanidine 
in this senes were ^ery email, later thej were increased but were still far 
below the maximum «sfe do«agc It is significant that the percentage re 
co%cr> rate was higher with the large dosage 

Conclusion — In all the«c ‘cnc® all the patients were subjected to the 
routine «alme jnfu*ion Ireitment The results appear to indicate that 
choicraphage ha® a definite beneficial effect They also indicate a pro- 
gre*si\ c imnrox cinent in the routine treatment for cholera in the hospital 
m which this was carried out, or po'sibfy a decrease m tfie virulence of 
the di ca«c, there is little external cMdcnce to support the latter inter- 
pretation 


PROGNOSIS 

This IS intimatelj associated with treatment and the reader is referred 
to the prcMous paragraphs ^ * xi. ^ j 

Prior to the introduction of the saline infusion treatment, the reported 
death rate w as u‘uallj abox e 60 per cent , m the decade ending 1908 Rogers 
report, the deaths as 64 2 per cent amongst Indian troops 62 3 per cent in 
m S and 78 5 per cent m the British army the early days of this treat- 
raSt Tt was reduced to about 20 per cent Rogers quotes 20 8 per cent m 
“Xilta l“pil“l 3 /rom 1S15-I919 imder ba personal sapervision Under 
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sub-ideal hospital conditions at the present day, it is seldom above 10 per 
cent It must be remembered that results of treatment m hospital will 
aluays be better than in the ‘ field because, m the worst cases, death occurs 
before the patient can reach hospital, and therelore not only are conditions 
better, but the population is a sdected one In cholera epidemics it is usu- 
ally found that the death rate is much higher at the beginning than at the 
end of the epidemic 
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EPIDEMIOLOGY 

Geographical dutnbution -The di«ea«8 has a ^orld wide distribution 
but i« far more common in the tropics and eub tropics tlian in the temoerate 
tones this ,9 to some extent due to backward saltation in the former areas 
thouRli the climatic factor nbo has «otne importance 

\\ithout accurate inicstigntion of this particular point, the writer's 
impression is that Flcxncr d>«cntcr> is the predominant t>pe m all zones 
whigais mainlj subtropical and Sonne niain!> temperate in diHribution 
epidemic features — In temperate climates bacillary dysentery is an 
epidemic disease oceumne (a) under conditions where for any reason a 
high «anitnr\ standard is difficult to maintain, or (b) when in specia] 
circumstances there is a sanitary breakdown It is tlierefore likely to 
TCcur in orphanages mental a^j lums concentration camps and jails on the 
first count, and is associated with wars pilgnraagc« and migrations on the 
second It was at one time known as asjlutn and jail dysentery W 
for many year?, m Great Britain at any rate, it has been comparatnely 
rare m these institutions 

In the tropics and sub»tropics it is endemic, but it is still aery likely 
to take on an epidemic form when the circumstances are particularly faaour- 
nble In mo«t tropical countries, it is far more common than amccbic 
dysentery, although until recently the latter was popularly supposed to be 
the more common 

In temperate climates it i« a seasonal di<cn«c and almost always 
associated with the summer or early autumn In sub tropical countries, 
such as Egypt, it is «till a hot 
weather di*ca«c but in a era hot 
countries, such as Iraq epidemics 
stop dramatically m tiic hottest 
weather when the flie« disappear, to 
reanpear for n short tune when it 
cools down again In tlic true 
tropics, its seasonal distribution 
tends to disappear to some extent, 
and such undulations in the m 
tidince curie as there are, tend 
rather to follow the fly curae rather 

than the thermometer , , , „„ 

There is no difference in the sex incidence, and people of all 
liable to suffer from bacillary dysentery In dy'senteiy epidemics in tern- 
Derate climates children figure most prommently, and the disease is also 
Tn “mpoS"Vs?“.ntaf.le and ehM mortalUy .n the tropic (r/ amrrb.c 
dysentery which is uncommon in children) 



Figure 124 ‘Showing the role of the fly 
I the spreading of d>seatery (Taylor 
1919) 


—The present pos tion of the 
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The causal organisms Classification - 

also called Baclcmm rly, a ta- 
chmicalfy and a„t.gcmcally d,, Intel 'JhE.'t.™. anally accctatcd ™th the 

•ctcrct fomts of Sled Bnetenna. fexnen a 

fncheic illy »m.lar but net .dcntical group of ntgamsm., of ah, eh there 

•The gcncnc name Shigtlla ” n“^“*^*S'i3^at’'pre"'ent’^a htlle 'confusing for 
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ate at least nine antigenic strains recopwzed It occurs in tropical and non* 
tropical countries, and m the former causes at least 60 per cent of the 
bacillary dysenteries, which may be mild or severe 

(w) Bacterium sonnei, isolated in a small percentage of dysentery cases 
m the tropics, but more frequently associated with epidemics of infantile 
and adult diarrhcea m temperate countries 

(ill) Other rarer oi^anisms, eg Bacterium ombigmm Schmitz, and 
organisms of doubtful pathogenicity, eg Proteus morgant, Bactenum 
alkalescens 

Staining morphology, and biochemical reactions — ^The dysentery 
bacilli are an gram negative non-motile (with the possible exception of the 
Newcastle bawllua) rods 2 to by 0 that grow readily at an optimum 
temperature of , on ordinary laboratoty medium, forming clear semi- 
translucenfc colonies they are aerobes and facultative anaerobes They are 
all lactose non-fermenters except Bacienun sonnei which is a late lactose 
fermenter, they reduce nitrates to nitrites, and they gi\e a negative Voges- 
Proskauer reaction, the differential biochemical characteristics are shown in 
table VII 

Resutasce — Dysentery baciIU are killed at a temperature of 55®C 
in one hour, by 05 per cent phenol in 6 hours and by 1 per cent phenol 
in 15 to 30 mmutea They resist drying for 20 to 25 days They survive m 
water and milk for a few days only, but in the latter they will survive for 
17 days if the alkalinity is mamtained, and m soil they live up to 100 days 

TjuaLiB Vll 

Shows sugar reactions of dysentery bacilli (after Topley 
and Wilson, 1936) 



Asacid 
alk=alkaliae 
f s=a little gas 


:Sz siBometttnea 
± usual]}’ 
el a flight 
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late formation 
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IS thJshlm ‘''f «'™ *° “ “'“b'® ‘™l> 

13 oniga Dacillus Though possibly an endotoxin, this toxin has snTno 
of the more important characters of an exotoxm. and when suitably injected 
it gives ri'e to a powerful antitoxic serura Injected into rabbits it causes 
diarrhoea, collapse, and paraljsis The ground*up bodies of the Flexner 
laboratory animals are toxic, but only 
‘Th j (about 20 tunes) than in the case of the Shiga 
orgam-’rn They do not give nse to ver> efficient antitoxic sera ® 

tJiJtfibution in the body and the recoyery of the organism — The 

organisms arc confined to the intestinal tract, to the mucosa and submucosa, 
and the intestinal lymphatic glands, occaeionally they will be found m the 
liver and spleen tosI mortem They are recoverable from the stools, the 
frequency with which they are isolated will depend to some extent on the 
tMhniquc of the bacteriologist and the time that elapses between the time 
that the stool is parsed and the medium is inoculated, but mainly on the 
nature m the stool and the stage of the infection, for example, stools con- 
taining blood and mucus will give a positive result m 60 per cent of cases, 
those containing mucus only m 20 per cent, and simple diarrhffial stools m 
4 per cent, according to one report in which over 3,000 stools were exammed 
Another report showed that 63 per cent positive cultures were obtained 
during the first five daja of the disease, 17 during the second five, and 
only e per cent during the third five dajs With the new media now m 
u«e, much higher percentages should be obtained The organisms are never 
isolated from the blood or unne 

earners —It is not uncommon for a patient to continue to pass 
dysentery bacilli for a considerable time after the acute symptoms have 
subsided In one large-«cale investigation during the 1914-18 wrar, it was 
shown that 7 59 per cent of patients became earners, and that 2 78 per cent 
were 'persistent' carriers, that is, they continued to pass bacilli for three 
months or more Shiga earners are less common than Flexner earners, but 
the earner state persists longer m the former, and they pass the bacilli 
regularly, whereas the Flexner carrier is more intermittent, passing bacilli 
for two or three days, then, after a clear mlenal of a month, again 
passing bacilli for a few more days Sonne earners are usually very 
transient 

New media (tide in/ro) for the I'olation of dysentery bacilli have 
thrown new light on the earner problem, particularly with regard to the 
symptomlcs (or contact) earner In some institutions in the United States, 

It has been shown that ratio of the clinical cases to the symptomless 
camera is on the average 1 to 3 or 4, and in one institution it was I to 
7 in the case of Flexner infections and 1 to 24 m the case of Sonne infee- 

Source and dissemination of infection —Man is the sole source of 
infection, the infection is spread by ca«^ and carnera The organisms are 
excreted only in the stools, and transferred by (a) direct contact— in the 
case of children, mental patients, and other persons vnih insanitary habits 
(6) through the contamrnation of food or dnnk, by patients or more 
carrier food-handlers, and (c) by flies, in unction with bad Bamtation 

Epidemics, other than those in institutions, m sanitarily advanced 
European countries are usually traced to a carrier employed in the prepara- 
tion of food but in the tropics, while flies ere probably the commonest 
agento of ^fectmn a numbfr of epidemics have been traced to unsatis- 

through the stomach and invade the bowel 
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IMMUNOLOGY 

Antigenic structure —The antigenic structure of the dysentery bacilli 
IS an interesting study, that of the Shiga bacillus is homogeneous, and, 
though there is some cross-agglutination between it and the Schmitz bacillus, 
there is no cross-absorption The Sonne bacillus is also homogeneous and 
distinct, but the antigenic structure of the Flexner group is heterogeneous, 
there are at least four distinct antigenic components, Tihich are capable of 
making a considerable number of combinations There are hov,e\cr six 
mam antigenic types now recognized, three of the original file Andrencs 
types, V, W, and Z, and Boyd’s 103, P119, and 88, the last probably 
being identical with the 'Newcastle' bacillus which shows rather different 
biochemical reactions from the other members of the Flexner group (the 
X type of Andrewes seems to have disappeared) The polyvalent Flexner 
agglutinating sera are issued by the Standards Laboratory, Oxford, no I 
will agglutinate types V, W, and Z, and is practically identical with the 
agglutinating serum prepared from the original Y strain of His*! and Russell, 
and no 11 agglutinates the other three strains Monovalent agglutinating 
sera are aNo available for each separate strain 

Boyd* has also shown that there are, in India at least, other pathogenic 
t>pes, and monovalent sera have been prepared for three types now desig- 
nated Bact dysentencB Bojd, 170, P288, and Dl 

Agglutinins —These appear m the blood between the 6th and 12th days 
of the disease, but the titre declines rapidly after convalescence, and ha« 
often returned to normal levels at the end of three months In a normal 
individual, the Shiga titre may be as high as 1 in 20, end in an infected 
patient it seldom rises above 1 in 500 The Flexner agglutinins may be a" 
high as 1 in 150 m a normal individual, but they usually n^e higher than 
this in a patient In a patient with Shiga dysentery, the Flexner agglutinins 
may reach 1 in 800, but the reverse is not true In Sonne dysentery, the 
specific titre may reach 1 m 1,000, but often fails to rise above 1 in 100, 
and the normal person may show an agglutination of 1 in 50 

Immunity —There is little evidence of the existence of any natural 
immunity in man The accurate information on acquired immunity is very 
sparse but there is clinical evidence that a considerable degree of immunity 
to local strains is acquired by a succession of mild infections during residence 
m a locality 

Little success has attended attempts to produce active immunity by 
inoculation and, though vaccines are used m treatment especially of chronic 
dyaetite5y--.tUe Shiga oigamsin being too toxic— any good results 
to the nonspocifie action of the 
"■at 1“** “ 'o" ““‘ts can be produced by 

SSeiirf The bat it IS not a practical 

cstaSi4ed7m* .SraT '' ' aaU serum is houever very veil 

larce’ toV'enlmSl'pWs “t'"' '"‘f fV™®'"' sucphly the cla-nfication ol tie 


Name 

B dyjCTilerxr Fjexner 1 


Old name 
Andrewes and Inman V 


B dysenleruB Boyd 


Type 103 ’ 

Pll9 

88-NewcastIe Manchester' btoud 
Type iro 
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PATHOLOGY 

Morbid anatomy — Elxccpt that m tie acute to\smic cases there is 
marked conRe«tion oi the «olid organs e pecially the liver kidnejs and 
'uprarcnals in winch tl cre maj be «ome toxic necrosis of the parenchj ma 
cells the lc«ions arc confined entirely to the large bovv cl theileo caicalvahe 
and tie Ia«t few feet of the email intestine beyond congestion there is 
usually little cvilcncc of the di ca«c on the peritoneal surface of tic 
intestine except po' ihl\ in the chronic ulceratnc stage where there may 
be 'omc «ign5 of cicntricnl contraction 

The po t mortem picture that i* encountered mil depend on tl e severity 
of the infection and the 'tsgc at which death occurs In t! c case of Shiga 
or severe Flexner infection the following pictures may be encountered 
(0 In 1 verv severe ca o where the toximia was intense and death occurred 
carlv the whole or a greater pari of the large intestine and lower end of 
tl e ileum is lined with a white or yellow (bile tinged) fibrinous membrane 
Eugge«tno of a diphtheritic membrane (it) ^\hcn death occurs at a 
slightly later stage m an acute attack the mucous membrane » 
red and is eorered bj elnp. of dark crccn.di pey neetced mu™® ■nem 
brane that arc separating particularly along tic tops of the ridges of the 
mucous membranS It i^ po* ‘ble >1 great is «erci«cd to see tl e 
condition at this stage in tuo by means of the JS\nd 

a later «tace «till the wlole mucous membrane is «ti!l red f°”Scsted anrt 

6 rip of mucous but the bo? el is very 

this stage can be seen by ^^ans of Uic s>gm . r gu the sloughs have 
ecn«itive (ti) Tlic next *^^5® ** ^ • jj.jjtt(jred throughout the 

separated and there arc numerous v gt,)j unhealthy looking 

laiio b<™cl the t«l of 'h' 

but it shows a tendency to heal Th healing seen 

thosigmoulo cope (u) m patients who have d ed from 

througii the sigmoido cope oj. “hallow healing or healed ulcers 

other causes In this «tagc Ibcrc --n*faction the rest of the mucous 
with little or no "'P’S «how polypoid thickenings m place* 

membrane is now healthy but ^3 pj. (j,) a stage of 

which mark the position of the major part and the 

ulceration in which sccondaiy in . condition has now merged 

ulcers have lo*t their «pecific this stage that «igmoido*copic 

into that of chronic ulccra ivecolitj* 

examination is mo<t u'eful infections the mucous membrane 

In mild Flexner or m Sonne ‘ be small abrasions of the 

wnll be red and mflamed and in rarely or by accident will *uch 

surface or even shallow ulcer* Onl} condition can be *een with 

ca*es come to the po t mortem table but tni 

the Eigmoido'cope nifacks the whole extent of tl e large 

Sites of the lesions involved however the mam tes 

bowel and the la*t few feet of l ,n contrast to amceb c infec ons 

the"™ & 

t,„e 

nuclear infillrat.on mmute I imorrhage- 
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mucus and sometimes a little fibrmous exudation In the severer forms, 
there is an eirtension of the inflammatory proces«es to the submucosa, where 
me lymph fomcles are the most important centres of inflammatory activity 
there is m these cases considerable thickening of both the mucous and 
submucous layers , the inflammatory cedema leads to thrombosis of the veins 
mth numerous hffimorrhages m the submucosa, and coagulation necrosis 
causes the death and separation of the mucous membrane There is some- 
round-celled mfiltrntion of the euperficial 
mve, “re practically 

tinn of w "^1^ loss of the mucous membrane, there 13 forma- 
iWll® fa’ ‘ of the ulcer, and new blood vessels 

ceUs'Sow S'fmmTh Precess, columnar epithelial 

*“ *''0 '>“re of fto o'ccr During the 

Sere i?a i®™!" *''® ’"“““O « “ot destroyed altogfthcr, 

nrocci eh? ® W'th ‘lo architecture, and in the healing 

LieberkuS wol?? .‘'•“'•“"E of the mouths of the crypts of 

Sh often " reteotion cysts Active dysentery 

the mu?ms sorTeee .nf ’? ''’"a’’ c™ta“>Iy burst throu^ 

for the SerZtenl el ® 1 ‘''® 8“‘. ‘here cysts are responsible 

lat... k *1.**°°** — tjpical bacillary dysentery stool is verv character- 
io^M^h^owlSSrii ili h”’ "“''“““P'oaUy Jn the first few stools, the 

later 'ta5h?red'ceUt‘ ^ "''■‘''h’ee'atooiSs mSus fed w”th'’&ooran'5 

alkaline reaction ^ ^ albuminous smell and an 

and little d*cbnrto Ib’e'Len picture, with very few bacilli 

little degeneratue change '(b) red LlU Iv P°^y"}°^P^o^’ucfear8 showmg 
formations, but net er clumne? y small rouleau 

macronbages that simuU^^ 

cten sW slight amaboid moi^mcnt ^ contain red cells and may 
:osi3 vhi^ docs distinct leuco- 


choleraic attacks of Shiga d^entcry In the acute 

account of the fluid lo^s and cSScifer ♦ polycythaimia on 

the later stages, there is often a ^tinr\ blood, and in 

In chronic dysentery there is probably of toxic origin 

nutritional origin frequently a macrocytic ana?raia of 


SYMPTOMATOLOGY 

from a mild diarrhwa.^m'Sch thc^patlSu dysentery organisms vary 
all, to a tery ectere toxamic attack^^wh^^h ^ ®°f«ely inconvenienced at 
cholera, m neither of theec cxtremi* I'n.iM ^ Biinulatcs a Be\ere attack of 
appear The fully dc\ eloped svndrnmf ^ v dysentery picture 
Aanations, from the ca«c T\hicrbJofS\n ® ''^dc range of 

dajs onK, little or no constitutioSSd^?*^ Passed for a few 

^hich the patient passes count!c«s stools of 8c\crc case m 

days, at first w ith a ce\ ere fcbnlo rf»nf i ^ood and mucus for several 
collapse and later with exhaustion and 
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different dinical types is reaJIy artificial, as there is 
°if all degrees of seventy, and it seems more 

^ physician should appreciate this fact than that he should 
!u P®*°e9 to arbitranly selected types, eg the latent, the 

#?' the choleraic, the typhoid the relapsing, and 

the chronic, though all these types are clearly recognizable, there are many 
intermediate types that will defy accurate classification 

The clinical picture, in what might be called the acure type of Flexner 
or Shiga dysentery, is described 

The incubation period may be as abort as 24 hours but it js 
usually found to be between three and seven days, it is seldom longer, 
in contrast to the incubation period in amttbic infection which is often 
very long 

The onset is usually sudden with fever and severe diffuse griping pains 
in the abdomen, this is soon followed by the passage of a loose stool which 
does not relieie the pains The interval between stools rapidly decreases, 
the pain in the abdomen continues but becomes more Jocalucd to the left 
lower quadrant, and the passage of the stools is accompanied by tenesmus 
The nature of the stools also undergoes a rapid change, the lower bowel 
having been emptied of all facal matter, the stools consist of a brown 
watery fluid in which there is much blood-flecked mucus Meanwhile, the 
general constitutional condition of the patient r&ptdly deteriorates, the 
fever which in some cases jirecedes the onset, may rise to 103*P or higher, 
but the temperature cliart is usually a very irregular one at a slightly lower 
le^eI Symptoms de\eIop, and eventually the patient is passing nothmg 
but blood and mucus and is more or le«s continuously on the bed-pan, it 
may, in fact be worth arranging this in such a way that the patient does 
not have to be repeatedly disturbed and can pass bis stools as he lies The 
most distressing symptom is usually the tenesmus, which may be almost 
continuous and helps to exhaust the patient as much as any other 83rmptom, 
there will often be xesical tenesmus or even strangury which is al®o very 
distressing 

The lexer will usually continue throughout the attack, and, provided 
the patient is not collapsed, it is a good guide to progress The pulse is 
usuall^ disproportionately rapid, the tongue is coatw, the abdomen u.fla.t> 
and may be rigid and tender suggesting appendicitis, but the tenderness 
soon becomes localired to the left side of the abdomen, and the thickened 
and contracted descending colon can often be felt if the patient has a 
fairly thm abdominal wall , v * j , i 

PfOEtesi —If no treatment is gnen, toxemia and exhaustion develop, 
and the patient may die, or the condition may mss into ‘he typhoid state 
with fever and continuous dy*entcnc stools which, ex en if the 
rccovere evenlually, mil lead to a ehn™' 

oeirnaneiit damageto the mucous membroue of the large mteslme that mil 
E the oSent ' health for the rest of hw life In the moderately eei ere 

SSiSSilSSSSsS 

and the treatment given 
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In severe Shiga infections, the onset may be with a mild diarrhcea and 
very little fever, the condition becomes rapidly worse, with the develop- 
ment of fever and the passage of innumerable stools consisting of pure 
blood and mucus, exhaustion follows rapidly, and early death occurs 
On. the other hand, the symptoms may be mainly due to the toxic action 
of this organism cyanosis and later extreme pallor, a fall of blood pressure, 
abatement or disappearance of abdominal paio and tenesmus, the passage 
of profuse watery stools, and vomiting, or sometimes abdominal distension 
and^r acute dilatation of the stomach, conditions suggesting cholera of 
the classical or of the sicca varieties 

Clinical types —The term latent is sometimes applied to the sub- 
clinical infection, and mild may mean nothing more than an acute diarrhcea 
or the passage of blood and mucus for a day or so, without constitutional 
symptoms but m either of these cases the patient may continue to pass 
dysentery bacilli for some time — and thus be a source of infection to others 
— and at some subsequent date a relapse which may be much more severe 
than the original attack, may be precipitated by some secondary factor, 
such as exposure to cold, or a dietetic indi«cretion 

The word fulminaat 18 usually applied to the very acute attack with 
passage of pure blood and mucus, exhaustion, toxsmia, and death in a few 
days, and for the choleraic type, no further description is needed than the 
statement that the attack simulates cholera (gv) In the typhoid type, 
after the acute dysenteric symptoms have suteided, the general condition 
of the patient does not improve, the temperature continues, and a toxaemic 
state develops 

Recurring or relapsing bacillary dysentery — It is very often the 
experience of new arrivals in a tropical country that they suffer a succession 
of mild attacks of dysentery, which keep them in a continual state of sub- 
health, for a period of a year or more If none of these attacks has been 
very severe, such peT«on 3 will eventually settle down and possibly suffer no 
further from bowel disorders as long as they remain m tbe country 

The«e attacks should be classy as recurring rather than relapsing 
dysentery, as they arc almost certainly examples of reinfection with 
different strains of dysentery bacilli which continue until the mdividual 
has acquired a specific immunity to all the common local strains, or a 
group immunity that is sufficiently well developed to afford protection 
against all allied d> «entenc strains If a careful bacteriological examina- 
tion is carried out, it will usually be possible to isolate a Flexner-group 
bacillus, or more rarely an organism of one of the other species, on each 
occasion 

Those who are less fortunate mil include in their early experiences 
one or more attacks of a much more severe bnd, which wril leave their 
bowel mucosa considerably damaged so that it is never quite one-hundred- 
per-cent functionally efficient, And possibly with a number of healed ulcers, 
the bases of which are covered with a thin layer of mucous membrane over 
rear tissue, that is very liable to break dovvn under any adverse dietetic 
circumstance^ Such individuals will often never have a really formed 
stool, after breakfast they pass one or two loose stools, but for the rest of 
the day they maj have no further trouble In these cases the mam 
d> function appears to be failure of ab'^orption m the lower bowel 
Periodically, as the result of a chill a dietetic indiscretion, or some other 
cau'c, they will have a relatively mild relapse of their dysenteric condition, 
with the pas‘=age of mucus but probably not blood, abdominal discomfort, 
and perhaps mild constitutional symptoms It is sometimes said that on 
the«o occasions djsenterj organisms will be recovered from the stools, but 
thi« IS ctrtainlj not the rule, and probably it is from the 'tools of those 
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p^ents who are incidentally earners that the djsentery organisms are 

this CMdition is really 

accidental, though both conditions have a common cau«e The«e ca«es are 
^ classed as relapsing bacillary dysenteiy but they are really mild 
forms of chronic ulcerative colitis ^ ^ 

Chronic (bacillary) dysentery —The distinction between this group 
and the previous one is really only a matter of degree The w ord baciilarv 
IS retained only to indicate the etiology and to distinguish it from the other 
chronic «ub acute ulcerative condition in which there is an amcebic infection 
still present (tide tnfra) la these chronic ulcerative conditions of the 
colon there is no specific bacillary infection left, and the condition is best 
considered under the heading chronic ulcerative colitis 

Complication and sequels — There are few true complications m 
bacillary dysentery, m contradistinction to amcebic m which there are many 
One of the commonest and most troublesome i« arthritis It is very similar 
to the condition produced by gonorrhoea, the joints affected are the 
knees, anUes, wii'its, elbow «« fingers occasionally the stemo clavicular and 
temporo-maxillary and rarely other joints One characteristic is the 
fleeting nature of the arthritis, and its habit of flitting frc>m joint to 
joint The frequency of its occurrence vanes in different localities, and 
from epidemic to epidemic in one locality In some places it is rare and 
in others it may occur m 10 per cent of patients The pain is out of pro- 
portion to the redness and sw elling w hich may be v ery slight On the other 
hand, hydrarthrosis especially of the knee joints, is not uncommon TTie 
fluid IS usually sterile but contains the specific dysentery agglutinins often 
in relatively high titre 

Arthritis usually appear? within the first few weeks of the attack, but on 
some occasions the onset is postponed for as long as three months The 
condition may persist for a month or so but quite frequently it clears up in 
a few days Seldom if ever docs it produce any changes in the joints or 
lead to chronic arthritis though the fact that it is apparently more common 
in rheumatic subjects might mi«lead one into arriving at this conclusion It 
18 more common following Shiga but does occur after Flexner infections 
Eye complications arc not uncommon, conjunctiv ilis coming on during 
the acute attack, or later, during the third to the fifth week, and indo- 
cychti- or anterior uveitis coming on during convalescence There is 
marked tenderness photophobia and blepharospasm 

Acute parotitis is not uncommon and m some epidemics an acute 
suppuratn e parotitis has been deeenbed 

Intussusception is not uncommon in children and a lookout for a 
sudden increa«e of abdominal pain with obitruction «houJd be kept 

Neuritis occurs sufficiently frequently after bacillvry dysentery to 
associate the two conditions, the leg* are mainly affected there being Ios« 
of knee jerk* hy periesthesia of the calves muscular spasms and cramps 
paralysis and atrophic changes in the skin, the condition per*i ting for a 
month or *0 . u f 

Achlorhydria has been observed in a large number of convalescents 
from bacillary dysentery, and the question ha* arisen here again whether 
this is the remit of the infection or whether it is evidence of the *pec!al sus- 
ceptibility of those person* with naturally Jew gastric acidity . 

^ Nutritional disorders — Megaw was of the opinion that post dysenteric 
ascites was not uncommon, and sugge«ted that this was ? 

peritonitis The observation la probably correct but the interpretation 
«eems Questionable There see probably a large number of nutritional di 

orders ^hat follow the extensiv e damage J aStSTay Jll 

bowel 'uffers, the*e are not yet fully under*tood. and the a*citcs may well 
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'P'S' ' *“ '™'' 'l«maBc Nap.er and Neal Edwards (1941) 
considered that there was an a«socjation between macrocytic anemia in 
SSh'L””'* *'"= (Napier, 1939) has fre- 

dy™ntery°* macroeytio anicmia wilfi diarrhcca and 

annr ’’“’apsing dysentery who docs not receive 

Khawfol „ i”’' *° respond to treatment, will usually die 

DIAGNOSIS 

any daculSTut ''“’f ' dysentery does not present 

treltaS to dMtmlnJT. “P“'“>'y fsam «ie point of view of 

and mtte latto esT and the bacillary infections, 

shigtF or one of the otaor!i^* whether the infecting organism is Bacterium 
between the typical Shiea and'tvml^ I j *''a differences 

cated above, tat wherTve^^l^fhle Pafaf dysenteries have been ladi- 
always be ukdertakln A ■'"'sstigation should 

aa-^lsdla^ dpe°ry ^ "/t Z Sd"of"&.on'‘"“" 

from ordmary^c lSye° uS ‘f distinguish 

cholera In vierS the '“'“'nant choleraic type from true 

accurate diagnosis m the mfld^tr ecrious development, an 

and from a puMic health ‘“PO^ant to th. patient himiclf, 

sanUary precautmns it ,8 evef to tighten up all 

such an infection should be revealed nature of 

the immediate treatment is praclicallv choleraic attack of djsentery, 
'®”ous saline therapy), and anti dvspnfiliit cholera (intra- 
''"iH do him more good than hLm ® cholera patient 

economical ways of giving him an obviously more 

health point of view demands r IIS'? treatment, but here again the 
of the far greater powers of rapid taBemmaSn °*t'*l Ws‘®- ““ account 
Seoul examination — Mactosrnn.!-™,^’^^^ ? cholera vibrio 
very valuable information In Mesnnni '"apcction (vide supra) will give 
wiler knew a competent patholcS wS“‘f Ita 1914-18 war, the 
iwcurate a diagnosis by in^pection'and^” claimed that he could make as 
microscope, however, he only adouted ita a ^ litmus paper as with a 
Micros ^ ^ pcncedure during the worst rush 

or a match stick, a sm*”ll platinum loop or any piece of wire 

“™>>lc, should be picked up and 0 *^ '^’'’''““*''^ a piece of mucus if 

a PP nr thTmScm fllj' ”n™al saline 

the transferred to a elide ^P'n well mixed, 

?'ttc coverslip are vaselmed “ 

mfortably, m a dry climate this n a^P’Pmation will be carried out 
® presumptive evfdencT^at^h •’'““ution is essential 
“P““y bn “Mamed from the typiS ■* bacillary m origin will 

amcEbste^ table VIII, p P'^Pre Presented and the absmee of 

cWeTo^ “™bXe the '“Pn^ant points for the 
theSeip ‘be causal orgSJf SVcK S '™‘> ‘be better are the 

P ogist with the least possible dehylfteftta' fl’',' ™™ ™Pf‘ ■'“b 
The sequence is so often so r it ^ «*ter the Btool is passed 

Ssnsdri""? “ “e „ , . p 

a provisional diagnosis the paPente 

jsenteiy but the patient has not 
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^ Wtient pa<=seg a stool at 6 am the doctor calls 
4k™ J specimen which be carries round in his car until 2 o clock 

and then sends to the pathologist so that with luck the stool is plated at 3 o clock 
ia si^ch Circumstances it is not Burpnstng that a po'itue diagnosis is so seldom 
made in pni ate practice the wise practitioner will send his patient to the patho- 
logist ii he is fit enough and if not arrange for him to send a specimen direct 
immediately it is passed or be will obtain the suitable medium from the patho- 
logist plate the stool himself and send it to the pathologist for the identification 
of the orgamszns 


In ending the epecimen to the pathologist, a portion of stool containing 
mucus should be selected To plate a stool the specimen should be poured 
sterile petri dish and, if it is formed or eemi-formed a little saline 
added After careful inspection, a piece of mucus is selected, this is picked 
up on a platinum loop and transferred to a watch glass containing sterile 
saline m which it is ashed , the platinum loop is flamed , the mucus is again 
picked up, and draun a number of times across the surface of ' plate or on a 
senes of test-tube slants, of some suitable solid medium If there is no 
mucus, a loopful of fluid stool should be ‘ stroked ’ across the plate or tubes * 


0O grammes 


1 0 gramme 
17 0 grammes 
0025 gramme 


There are <everal new 'selective' media on which the growth of the ordinary 
saprophytic organisms in the stools is inhibited so that the pathogenic organisms 
grow and are easily identified A good example of such a medium is SS (Shigella 
Salmonells) agar the composition of which is as follows — 

'Baeto' beef extract 
Proteo'o-peptoae 
‘ Daeto ’ lactose 
‘Baeto’ bile salts no 3 
Sodium citrate 

thiosufphste 
Feme citrate 
‘ Baeto ’ agar 
'Baeto' aejfrsl red 

To prepare the medium for use suspend 63A grammes in 1 000 c cm of edd 
distilled water Boil for a minute or two to dmolve the medium completely Do 
not sterilire in the autoclave About 20 cem of the medium should poured into 
standard petn-dishca of 90-100 mm diameter It is very important that Oie eurlare 
of the pfstas be ouite dry when inoculated and this may be ensured by allowing tne 
medium to solidiiy and to stand for about 2 ho iw with the covers of the plates 
partially removed The final reaction of Baeto SS agar is pH 70 Ine man 
ronstituents are Difeo Baeto’ products which are not always. 
at hast, for this reason Panja and Cho«h (1«3) have TnoMed 
medium and prepared a medium which also has many fo^^^ 

ingredients In the WTiters personal expenenw vetj good results have been obtained 
with this medium m enteric dysentery and cholera care* 

The constituents are — 

Lemco (Oxo Ltd ) 

Peptone (Difco) 

Sodium faurocholale 

ntrate (Mtrck) 
thiosulphate (Merck) 

phosphate (Merck) ^ 

Ferric citrate ^25 ” 

Lactose (Merck) 

Nfutral red 025 per cent (Grubicr and Co) 1-S ^ 

Stock ^ar prepared from ^e^co P^^^^t/*t*god“uni*atrate s^ium thio- 
ready in 100 c cm quantities This w roei«a i quantities are added 

euJphate feme citrate and neuUal ^ the final pH 74, 

Sodium hjdroxide '2 -^1 exm Doured into plates 

¥jSr»5.‘.'''.ho“'b. hearfr «h . .1 


050 per cent 
050 . 

055 
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obtamrf agglutinations will often be 
diagnosH irbaciZ™ Hvsent,™ ™'“a ■" ‘he 

the relatively Ion titre of the aSlu'hnZ°ev* and 

diagnosis its ralue ,s ‘ “ ™asure of retrospective 

aggCins o' tta aarly decline of the 

of Baclmarl;f «‘ve’“a“„V 

Jgir,:?ioWe^n=xl:lMZ"^ 

S:'e!£r>N^t&£vrfiT 

a Sonne infection, and^as the litre '•'™U be considered as indicating 
help will-be oblamed .A?Lrinfccho? 

of the fulminant 'formJo'/ dySery thmich °s ™ *!““ diagnosis 

information regarding the nathnl^'.i%«t some invaluable confirmatory 

mucous membrane during such attae^fl h that take place m the 
The condition of the b™cl Zst L h 

sigmoidoscopy 13 not only extremely Mmtn!'’'S?t 1 ,°^’?'' “» 

'ery acute stages of the disea^T luff tiaiigerous m the 

and in the chronic types, it may be terv vabfaM 

a guide to treatment, and an mdicato? o? n “ diagnostic procedure, 

general state of the mucous .progress under treatment The 


bacillary dj.cntcrj can usuaUy be oS'T ““““ membrane, 

djsentcry made T PC excluded, and a diagnosis of ammbio 

If™ ■! » »»*,.- 

them by prntlo cmc» sod the patient k enema and 

* of a mm of encouraged to pa*3 

patient important ^ before the clmSin ? *^*‘*^4!,** should be given 

comfortable for ths. ell'll opinions as to which is ih«. k*^**?^ position of the 
proctoscopy K (e^ n S w ‘be most 

»anU theirn!,krolfsa^“’',»‘>^t'‘l »^ble) oa }he use ^ a proper 

-hr, 

m^, ly It ms, br nrrSw" °' "i;'™" mrmbrsne romrs 

orator ran a dear ni ‘“’tniment murt *1^® i° *0 remove 
mflaliori U, meatw of siK" »*«l often have «hcn the 

otecra for culture and/or .'I*o«mens ran*h« l\ create 1 l>v gentle 

oo/or micro-copirai e«mu>at,o„" ^ ‘^'''octly from the 

, Tlie application of the 

-ferrnre to water .„pp,,, ^,'^ 1 ?;?.”/ '“‘ 5 '"’"' “Tccalll with 
P» el, and flies, is the only real 
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Table YIII 

Contrasting bacillary and amabtc dysentery 


Bcctllnry dj/icnlery 


SriimuATOiccT * 
7n£uba(i0n 
On*ct 
Fever 

Abdom\nclpctnand 

tendemesi 

Tenesrnvs 

Teminol 

Comfiitationa end 
tequelce 

Srajro£DO«rtiPT 


Theiupeittic test 


Epidemic tn tempente 
I climates endemic ssd 
epidemic m tropics 
Common in children 

Depressed serpiginous ulcers 
often transverse in thickened 
and ifl/lained mucous mem 
brane Sigmoid and rectum 
mainly also lower end ileum 

^ ery frequent scanty viscid 
mucuc nonM>ITen<ive bright 
red blood or r^ currant jelly 
Alkalmc 

\ery cellular polj morphs i 
(not degenerated) columnar j 
epithelial cells and macro- ; 
phage*. RBCs discrete 

Leueocvto«is only in acute 
stages subsequently normal or 
leucopenta 

A week or less 

Acute 

lisual 

Severe iocalitiog to left side: 

U«iiaIIy severe I 

Totsmis and exhaustion 
Few, polyarthritis * 


Amabtc dysentery 


Endemic and rarely epidemic, 
mainly tropical 

Le*8 frequent in children 

Deep oval or round ulcers with 
rai'ed undermined edges in 
healthy mueou* membrane ail 
lajers affected csecum and 
flexures never ileum 

Les frequent fscal bulky, 
offensive dark blood and 
mucus or anchovy sauce 
Acid 

Sot very cellular degenerated 
lymphoc>te8 clumped RBCa 
[Charcot Leyden cry «tal» active 
ammb® containing red cells 


7«ot good practice in acute, 
stages red inflamed mucous | 
membrane readily bleeds rigid 
bowel wall ulcers seldom seen 


\o re«pon*e to emetine 


A fortnight to many months 
[More often in»idiou8 
I Rare 

Variable may be severe local 
itmg to tight side 
(Le*s revere often absent 
£xhau>tion and comphcatipn* 
iPentoniUs and hemorrhage 
I hepatitis and liver abscesa 
[common Multifarious sequele 
iPensitsible jo sub-acute at 
tack raised button like ulcere 
or numerous minute ulcers 
(mouse-eaten appearance) with 
' red edges in normal mucous 
membrane 

Marked improvement with 
three 1 gram doses emetme on 
three 'ucceesive days 


preventive measure A marked fall in the incidence of dy«ent6ry in a 
community, such as a tea garden labour force, follows the introduction of 
a protected water supply a further reduction almost to the point of 
elimination, will be achieved by the csfablishment of a ‘^atisfactor} htrwe 
system when this is possible In institutions and other communities which 
have common feeding arrangements a careful search for earners should 
be made amongst food handlers, and dj-'entery convalereents should not be 
employed m this capacity at least for many months and after repeated 
bacteriological examinations ... , , , , 

There is no evidence that prophylactic inwulation la of any value 

RURAL SANITATION 

Rural wafer supplies and wafer **mfccbon have been dt*<n^red above (p 3S6) 

,0lv?d”bV“r.Mle V .» far too v.md Ho«var tto 
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one recent advance in eanitary engmeeung that hag come nearest to providing 
this solution 13 the bored hole latnoe Ifotes on this subject, kindly given to 
me by Mr B R Dyer, professor of gamtacy engineering at the All-lndia Institute 
of Hygiene, Calcutta, have been amplified {com a paper by Mr G Ghosh (1942) 
of the same institution, and are given below — 

Bored hole hrnne — The bored hole latrine appears to be the best solution loi 
disposal of rural sewage, but, unfortunately, m the past, there has been, on the 
one hand over-enthusiasm on the part of ^e supporters of the bored-hole latnn^ 
and, on the other, the expression of adverse opinions by people little acquainted 
with soil bydraulies and the mechanism of the contamination of sub-sod water It 
IS always desirable wherever possible ttat bored hole latrines should be bored below 
the water table in order that the latnne may act in somewhat the same manner 
as the septic tank In recent extensive experiments it hag been shown that pollu- 
tion of sub soil water la dependent upon tne texture and alkalinity of the soil, and 
on the slope of the water table 

In a very coarse sub-soil it has been found that contamination from a bored- 
bole latnne may spread, m the direction of the fiow of sub-soil water, to an extent 
of geverai hundred feet, but, on the other hand in a fine alluvium soil, as in the 
Punjab, for example, bactenoVogical pollution only extended to 7J feet from the 
bored hole latnne m the direction of the flow In a more acid soil and one of a 
somewhat coarser texture than that in the Punjab, after 2i years’ observation 
pollution only extended to 15 feet from the boted-hole latrine la the direction of 
the flow 

The advantage of the bored-hole latnne is that it is easy to install and very 
cheap , havmg a small diameter, the fteces are incoiporated quickly in the sod in 
the bored bol? There M do smell when the surface of the content of the latnne 
IS more than 3 feet from the ground surface, and there u no breeding of files It 
has been shown— by rebonng— that four months after a bored-hole latrme hss been 
abandoned, the fsees are incorporated in the aoil Tbe life of a bored bole latnne 
for a family of five is usually about one ye'ir, after the hole has been filled to 
wilhm 3 feet of the surface with soil and abandoaed, the squatting plate and 
the superstructure can be moved to another site 

CeoKtaetton —The boced*Uole Utnoe is a round hole bored into the earth with 
special auger !d inches lo diameter The depth to which it is bored depends on 
(he subsoil water level There should be a minimum of about 3 feet of water 
during the dry season 

A bote about 6 inches deep and 16 inches in diameter is firet dug, and (he 
auger u placed m this hole ana rotated la a clockwise direction When the auger 
is filled, It 18 lifted up and the earth » emptied It » again put back ato tne 
bole and the process is repeated until the desired depth is reached 

M tbe ami is very loose and the hole tends lo cave in, it can be protected by 
putting in a bsmhoo iiaiag (figure l25) 



Tigure 125 


2feet1^v 2 of reinforced concrete Squatting plates 

5 5 ttixieat concrete m the following proportions : 

cement I part, sand * parts, stone or bncfc chips (j lach to i inch) 4 parts 




Figure 126 

The bare squatting pUte with the hole u firet cast is a mould After 24 hours 
it IS remosed from the moufd sod the (op surface u amoofbed and the foot rests 
are added 

Jt should be noted that the face of the bole in the squattmr piste u splayed 
outwards and downwards so as to bare the largrr ares of the hole on the bottom 
surface of the plate 

Complete slabs should be iept lo a cool place immersed under water for a 
penod of ten days when they can be rcMoved sod fired over the Jatnae 

Soprritraccurr — 'An> type of superstructure can be constructed An inexpensive 
one would consist of aide «creens of bamboo matting fixed on to bamboo poles 


TREATMENT 

Introduction — Sojourners in the tropics as t(ell as the indigenous 
inhabitants arc apt to take a light view of an attack of diarrhcea or nufd 
dysentery but since at least 75 per cent of chronic ill health m the sojourner 
can be attributed to malaria or dysentery — and in some places malaria 
IS unimportant — there is every reason why their medical advisers should 
take great care not to fall into the same error In the present state of 
sanitation m the tropics roild attacks of dysentery are probably mevifaWe, 
but, if the early attacks are treated properly and cured quickly, the patient 
stands a very good chance of developing an immunity which will protect 
him against most subsequent infections, if they are not so treated he 
will eventually pass through the relapsing and chronic stages to become 
a permanent semi mvalid with periodically recurring ulcerative colitis 
Further, the risk of serious development of the initially mild attack must 

** ^The'eSSSsc'lrealment ol bscJImy d^imlery has alnays been 
singularly unsatisfactory Antitone aenim, »hich iras introduced about 
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mdoubted ylue, and .ts dramatic effects m certain ca«cs 
leaie a great impression on the minds of those who see these but it has 

sute from thirdfsea*!!.' Th" treatment of the liill.ons who 

suner irora this di«ea«e The mam reasons for this are that thp -spnim 15 

expcD'ne to produce, it is difBcuIt to keep and has a 7elati\elv «hort life it 
pc?c" ntacc m Shiga infections which often form only a small 

percentage of the ca^es to be treated and cannot readily be ^elected from 
Ta^ e to be mfections, and, finally, the xast majority of cSe” 

infection, this new is not generally acrenfed “ft'™ bM'IIary 

gate di'appomting results though m enm ^ early sulphonamides 

help to^rSs t" 

bacidar^ d'jSnTof''sometejk^^^^^^^^ ".‘’t treatment of 

and the fir«t reports ncre not \pr^ introduction into therapeutics, 

cicnt do'c t\as guen, but recentli^ mTiihlfr"?’ probably because an insuffi- 
Imtc reported ^ er> fat ouf^bly 0 ^,^ 

do«es, and Us 8uccc«s nrohahiv given m maximal 

sufficient conccntratioS ^ ^ the large intestine in 

m much Iargcr^do«cs haMhe^Bnepifll ®“^P,^f'''W*S'Janidme It is given 
The rcului fa? ro%^M ttUh thTd^^^^^^ its absorption is'low 

seem to suggest that a reallv witer’s ottm experience, 

treatment of bacillar) dj«cntcry 

time, other drugs of this crou?^u»tl 'ory probable that, in 

sali.fnctorj ^ Produced which ttill be cten-more 

toxemia ulceration, and' cxhauMion dangers come from 
wn>s be kept in mind in the treatment o1 processes should al- 

thing huTdie'SenVtUeff'hrBhS h™'?'* 

sr si;. -S'c'a^^: Sf,; 

though of course, cr, Sequen W “"d rccoicrj, 

oh-cned Al fir-t, pract.wlly „„ S ’wffV' ‘"r'' "'"t “ r“tinol bo 
of glueo;c water or plain water and “ free supply 

chicken broth maj be alloiicd ' ’ albumin v,atcr, lime i\hcy, and 

hegnen °' ™'P'>“tc should 

-except when the patient is nsIwn Mm.Vi '''"‘"B ‘I" tirst 24 hours 

nonnal, the pain is relived, and the ftoola'n'i”^* J temperature falls to 
more or Ic's free from rnueu* then if hx ♦» **'^4 in number and arc 

l>«-n gnen for at lea.t 72 houii a diI,S^„r'7 f*""® rodium sulphate has 
guen c%cr> three hours, or k”olm a carbonate, should be 

r.wM h, the Pa..c„.VM'‘;;li"i,“,rnT.l ‘hV^lrtyir-.ru' “frl; 

inu'l P ™;7n'MTd;;A7’o7o’mmmc'^r” t ^ F" 

’ “ Eratnmc per kilogramme laxl} -weight of 
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fif't -1 Iiours nnd 21 pramniM during ciich subsequent 24 hours untd the 
do ‘iRo !•» reduce*! to 14 grammes n da> no other treatment is given excent 
for Pluco^c saline if is neccs ary to combat dehydration 

i . " gufln^inc If this is not aaailable, sulpiia- 

paridine or sulplmthtatole is gnen The do«age of the«e must be much 
lottcr, two grammes a« an initial <io«e and one gramme threc-hourh m 
an atiuit will usuath be sufficient 

K\cn in the mo«l fc\crc cn<c«, this treatment nil! usuallj be indicated 
but if tlic patient n acr> fox-rmic or ejanoeed or if there is evidence that 
d 1 “ a Shiga infection, anti dysenteric scrum should aNo be gi\cn, and or 
if choleraic s>mj)tom« dc\cfon intravenous therapy 

Mnn\ phjsician® ftiil adhere to the old established treatment of an 
ounce of ea«lor oil aith half a dmehtn of tincture of opium, there is much 
to be said for this treatment in mild ca«c< but the WTitcr believes that better 
rc«ulf'* arc obtained with fo<lium sulphate further, the oil will make sub 
{{■qiicnl exammatinn of the stools for confirmation of the diagnosis very 
difficult, and finalh if there i-* any doubt about the diagnosis it must be 
mncinbcrctl tb it opium i» definitely contra indicated in cholera 

Anti dysmteric irrum — -Sbiga antifoxic «crum atopposed to tbe so- 
caUc<I pohvalcnl •crum should l»c u«c<l, for a number of reasons, the 
FIcxncr organi m gives n«c to a serum of very low antitoxic quality, 
riexncr infection* «el<loni need antitoxic scrum treatment, and, when serum 
i-* given tlicv seem to ro'jvjnd as wcfl to anti Shiga as to the polyvalent 
serum 

Tiie antitoxic scrum that i< usually available to day is concentrated 
and contains about 5,000 antitoxic units to the cubic centimetre An 
initial ilo*c of JOOOOO un»f« may be looked upon as maximum and very 
often 30000 tinita will lie sufficient a do*e of 60 000 units should be given 
on (he following <!ay , and po-'^ibly a third dose, if it appears to be indi 
latevl ^Micncvcr po* ibic (lie antitoxic scrum should be given mtra- 
venoudv m half a pint of 5 per cent glucwc in norma] sabne In a cold 
chmatc the cIuccnc -aline should be warmed to body temperature before 
the scnmi i« added as -everc reactions may follow the administration of 
ovcrlieatc*! scrum the temperature should be tested ve^’ carefully Intra- 
muscular or subcutaneous in;cf(ioDS arc Ic-s satisfa^ory, as the semm is 
nb nrbecl ^lowlv and nnv cau c a local reaction The modem serum is 
trLalevl with a^proteolytie cntynic so that the danpr of anaphylaxis is 
eon-idcrablv rctFuecd if not ehnnnated but in patients who have pre- 
viou.lv received am form of serum treatment, and if time permits it may 
bi »,!u S 'o “«cdc the mlra^cnon. .njt^tons by fha desens, lizms 

general improvement is soon noted 

. .inilible it IS usually of little u«e eivmg less 

If tic concentrjlcl k’™'" * j.^siv anUtoxic serum as an initial dose to be 
thsB CO to SO cenj «I»«}s be advisable to precede the 

ss'sio^TrVeVof 

at 20 minutes mtenalJ .j antitoxic serum must not be confused 

The reaction that follows the pwiw the serum injection if the 

with f/i) the anaphjlvclic jndude cardiac pam vomiting and 

de«cn itirmg 1 roced ire w not soup 
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collapse and they should be countered by injections of adrenaline and pituitnn, 
or (fe) the later serum sickness that may come cm six to ten days after the serum 
13 administered with local pain at the site of the injection fever, joint pains and 
urticaria A daily dose of calcium lactate will reduce the chances of both there 
reactions occumng 

Intravenous therapy — In «^everc cases, whether of the choleraic type 
or not, this will often be indicated, and it is useful as a ^ chicle for the 
antitoxic serum Glucose added to physiological saline (25 grammes to 
500 cem, or about a pint) is the best for the ordinary severe ca=e, but, 
for the choleraic type of attack, hypertonic saline will probably be more 
effective Where there is not very marked dehydration, the drip-fccd method 
will be the best for administering the saline, by this method a pint should 
be given in about half an hour When antitoxic «erum is not available, 
normal serum or plasma — a pint added to a pint of glucose saline — may be 
used with adv antage 

Bacteriophage —There is unanimity of scientific opinion on the fact 
that, ift vxvo, bacteriophage docs not act as it does in vxtro, and lyse the 
dysentery bacilli m the tissues The explanations of its action — if it 
has any action — that seems most feasible are that it converts pathogenic 
bacilh into non-pathogemc or less pathogenic organisms, or that the lysate, 
of those organisms that it does lyse, acts as a vaccine The writer has 
never been convinced from his own experience that bacteriophage has any 
specific action but it is impo«sibIe to ignore the opinion of many experienced 
practitioners who claim that it is of definite value Some of these say that 
It cuts short the attack when given in doses of one ampoule (about 2 c cm ) 
every 4 hours, others claim that it is useless in these small doses, and that 
to obtain any results at all it must be given in large do«es, 4 to 6 ampoules 
every two hours 

To summame world scientific opinion is still very sceptical regarding 
the therapeutic value of bacteriophage in this disease, the writer however 
recommends that if it is given, it is given in large doses, even the sceptic’s 
consolation ‘ at least it is harmless is not universally applicable to 
bacteriophage, but the writer believes that it applies m this case 

Symptomatic—— For the relief of abdominal pam, opium may be given 
but only in the early pre-exhaustion stage hot water bags and hot fomenta- 
tions will help Tenesmus if it persists will be relieved by bowel washes, 
plain water, normal saline or bicarbonate (60 grains to the pint) , followed 
by BIX ounces of normal saline to which 20 c cm or more normal serum has 
been added, to be retained as long as possible, as an alternative to this, “ix 
ounces of kaolm suspension should be retain^ 

It may be more convenient to use a suppository, the following will be 
found useful though as opium has no direct effect on the mucous membrane, 
It IS not clear how it acts — 


B Extracti op;v sicc 

bcIladoDDse sicc 
Coeobntter 


alkah m'Shilr— '‘ssisted by a belladonna and 


R Potasst bicaibonatis 
finctura belladoiins 
hyo'cyami 
lnfu«um buchu 


gr TX 
fRxx 
3js 
ad 

4 times daily 


^ c® by the suppositories and warm rectal washes 

, Soreness of the anus due to frequent stools can be pre- 
ented bj careful washing and drying, and by the application of lanolme. 
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f,„rLr . "i'J ma; 1 h> o„ ,„d,ra. 

lion nt »o>c-r iiwmh, bill in tic hlir .luc of llic ,li.ra.ril often 
nlienle, nn Inji-erelion m iliel It mnj be rebeiiil lij cunc elinrcoi" 
fHlbniilin but more nclnc 11051/110111 mill lurpenlinc tlupee, 
to lire p J,.,) in„ h- n^e«nr> Vonnlmc anil liiccoueli innj nbo bo 
I.IJ I „T ll'C u‘ti»l Ireatment lor tin. conili- 

lion hot water i tr rhmiM be turn lamented b\ intra\cnou« ‘ilmc 

tnc'am , w jtli if ll c addition of pidiitrin 

I Tinlctl alxixr, no foo«l should be Rt\cn for the fir t 21 

hour* lull>arlr% wa'tr made with p!oco«c»hould be nllowwl od fi6 and (hen 
lino w}e\, nUnitnm water arrowroot, an I fhiekcn broth it h important 
a!‘o to ci'p roinc fcTn of fruit and m India and other countries where 
I'll* in It prott'* barl fruit made into the form of a ' fherbet ’ for drinking, 
or irto a * fool ’, II {WTh%p« tic l)e«l Orange jtiiec or other fruit* ai long 
a« f!f\ are nui t]irtn,gh a ftrainrr tna\ be giien The fmli •hould be 
gnm in rmal! rjuartitie* at »’ on mterxal*, raj i\cn two hours The diet 
trij»l lx* extended sIowl\ tl ere i* a ‘trong (rnditmn ngain«t the u-c of 
riilk in dvertrra in Tn<in but milk food-i arc too u^t^I n«i ]n\n!id dietary 
to Iw exfl 1 let! aito-ctl rr ‘^kiinmc*! milk eliould be giaen at fir«t, it inav 
l-f filratn! gi'cn in the bnn of buttermilk, prrparc{i witli Benpera foofl, 
or l^rMer rtill fortifirtl In tl e addition of fa«<*in Ilorliek’fl milk is nbo a 
pvvl alleroatnp at a later stage Ilitlgaricited milk w sometimes acrj u*c» 
fill in tno’e ebronie forms of baciUar> d>*entcra, to change tlie intestinal 
fora Tlicn, eggs m tl e fonn of llip, mannitc and (08*1, jcllie*, and 
a fgetable pi rec* ina% l.c n«f let! Tlie return to a full ihet should bo flow 

A« a general nile in Fleaner infections the diet fhould l)C prcdominantlj 
p*otrin ard in Miifia infections prcslominantlj rarl>oh>drate 

Spccul dicti — I’lrcat *tiree«s has Itcen chimral for the apple diet As 
nucli rs n f»otin 1< of (Inel) minml anplea are gi\rn during the (iaj to the 
rxeh *ion of all otl < r forvl for atxiut tlirec das* Dries! apple powders liaac 
been placed on the market for this purpo«c The w-nler’a limilctl exjicrience 
With drnal apple iwwder <liet was ineonchisite 

Bad or banani* ha\c liecn useil as altcmatiirs where the<c fniits arc 
Bxailabic 

Trciimcnc of recurring banllary dysentery — For each fre«li attack the 
fame routine fhouf 1 Iw appfie<f, but it wifl fchlom l»c ncecs'ary to go to (he 
extent of gnirg anti dviunl'Tic or intravenous «aline As the diagnosis of 
amabic dvcmtin will probably have been excludeil at the first examination 
•—though It If unsafe to assume without further examination that an 
aintrliic infection ha* not been supcr-imposetl — it will be i)o«aible to give 
castor oil Tlie patient flinuld l>c put on enscin fortified rkimmed milk, 
Of bjttrmilk. or as altemxtivrs, bulganeifcd milk or Bengers food 
Castor oif rmufsion — a uYacfira io lAc ocmee — loViwW !at g«c« Aiwv-i.vsw’r.y 
for the first day, followeil by bi«mutb earlionatc in do«e8 of gr xx three 
limes a day, until tlie symiptoms nib«u!e Then, to prevent further re 
currcnce the diet will have io be regulated ven carefully for «omc time 
<»cc below), and i«paghula (or one of the proprietary preparation* I“ogcl, 
^ormaco!. etc), a tabIc*pcK)nful nightly, and liquid extract of kurchi. a 
drachm three times a dav taken for a number of week* The be«t form of 
i.padiula i* the ordinary Indian bainr Wusi which is the hu«k of the geed 
this 1 * placed in half a gla*s of water and after being allowed to soak for a 
few minutes is cvcallowcd quickh If it w left too long the hu«ks swell and 
the draught liccome* a soft gelatinous mass wliieh may be mechanically 
easier to swallow but is very nauseating to some taste* this is not 

available the liowcls should be regulatcil by means of one of the “Par 
“nd InuKl paraffin preparatrona (ej .garol nr pctrolacar) am rarcft.lly 
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for a time, but the possibility that thtec absorb and retain vitamins must 
be remembered When some other purgative is necessary, senna pods 
should be used 

The treatment of the truly chronic condition ^lU not be considered here, 
but it must be remembered that there is no «harp line of distinction between 
this recurring condition and chronic ulcerative colitis {vide tnjra), and many 
physicians will recommend the early administration of the medicated 
enemata that are the mainstay of the treatment for this latter condition 
Vaccines — These have neier found any place m the treatment of the 
acute attack Their advocates have claimed useful results m chronic cases 
in which the original causal organisms are still present For these they 
advocate autogenous or at lea«t homologous, dysentery-group a accines, as 
well as ‘sensitized ' i accines, prepared by treating the vaccines with homo- 
logous serum 

Others have used autogenous vaccines of various other organisms 
obtained from the patient’s stool, on the assumption that they are the 
organisms causing the secondary infection of the ulcers, sometimes picking 
out certain special organisms c g Bact -pseudo carohnus, which — for no 
very apparent reason — they particularly suspect The writer has seen 
striking results follow the administration of these vaccines m certain ca'cs, 
which results he attributes to a combination of psychological effect and 
protein shock 

If such vaccines are used with a full appreciation of their limitations 
— which of course inu«t on no account be conve>ed to the patient — ^they 
ate sometimes of \alue in certain cases of chronic bacillary and amcebic 
djsenteiy 

Vaccines prepared from cultures taken directly from the ulcer b> 
means of the sigmoidoscope are on a slightly higher scientific plane, but 
have not been any more succeosful m the writer’s experience 

Di«t in lecuiiing dysentery wben acute symptoms have subsided or 
in chionic ulcerative colitis Ko hot or spiced foods no strong coffee or tea, 
and no strong alcohohe drinks are to be taken All meals should be taken 
leisurely and if possible quietly, all food should be well chewed The follow- 
ing suggestions are made for those on European diet 

Bengera food or Horlicks loilk at 7 am or oo waking and again last thing 
ai m^t 

♦ aof pomdge with milk lightly boiled or poached eggs dn 

toast and butter with honey or marmile Weak tea with plenty of milk 
np dinner cream soups steamed fish or chicken preferably minced 

So ,4 “ **** ordinary way if well masticated mutton may 

nr ^ f if absolutely neceswty but must be once cooked and mmced sieved 

?nf?«Vo I? olue^il dressing milk puddmgs 

and tomrto^jmcl^ souffles or jelUes with sieved fruits toast and butter, 

at t^ time^^ pknty of milk and dry toast and butter with marmitc (vegex) 

adexolm or some other vitamin concentrates (A and D) 
snoiild be taken in. adequate doses 2 or 5 tunes a day 


ANuatwEs F W and 
A C (1910) 

Botd J S K (1940) 


REFERENCES 

Inman A Stmty of the Serological Races of the Flexner 
Group of Dysentery Bacilli Med Res 
CommUlec Special Rep Ser No 42 Hi' 
Majesty s Stationery Office London 
Eatoraloiy Diagnosis of Bacillary Dysentery 
Arons Jfoji Soe 7rop Med and HvO 

^^•^ofhfirapy in Bacillary D^entery Indian 
Med Oaz 77, 69 


Lappino D (1942) 



TREATOCNT 


421 


!>. II (IPSO) . .. Tl«> ! (toloo of Tropirtl M»m>otic Anirraia 

ImiatH XftJ 74, | 

N*ni« I- 1'-. ini Nttt. rs'fcxw, Ai»»*nw jo iVpisnfy jn C»lnlU^ /nifum 
M 1 Ptt No 33 Thsckrr, FpmJc 

•of Oi fI033> I hf, Ctfcutfii 

Txn/«, J F. (lOlfi) .. .. TI** Rofr of <f)e FI> »* a Cam^r of lUeilUry 

l>f«rntfTy jo fl>c Falonif* Command Mtd 
I’ti. Ccmn Sj'ftral Jirp J5>r^ No 40 p ^ 
ilw MalioDfry Offic**, London 

Tfif PnMfJfl of B'ictettoJoov and lmminU]f 
Idnttl AraoM and Co^ l^adoo 



FUES 

Entomology at the Sch„ol"„fT“p‘“a™ *'■' <" 

by wh.ch j.e, spread arfeCon 

j^r «S!v' Si irs&'rs dSbSJtv'^ »' ‘™ -p^™* 

European species of house-fiy, owL m ^ M- domesUca, the common 

bottle found in the house « The common blue- 

Epecies of Sarcophaga Fanma icalartg, Luerha eaesar, and 


,j.. CONTROL OF FLIES 

"K». by elrminatmg or reducmg 
screening the house, or at least Ihe^iSKS' '"‘ds the house, and by 
bo ..i, J a S”” Ptssible completely to Sofi 

pr®p«r measure ^ eradicate flies, but their number can usually 

end “n accurate Icnowledge of its life- 

“dTrd?'* &%*''' ‘’i!”-^p“^ brIeVm hSI, 

blue-hotH- Pn‘«fied night^oi! forms an carcasses of animals 

»;«L taM£Sf HE “ 

bellebore, 

8 gallons of water i 


n j “'{^•“uicate — 

'° Pf water ,s sufficient for 

•' W-. 

One oS t;'””,™ ■ “ pec e«b‘c foot of the 


‘’One’'’p“Sd o“f tJaPP™ ” Per eubio fooV of the' 

EULrfl;i.T™^"P by°™»« ''&“h''?“ f?* "f -Pere should be 
One lound "ops when the m^lle’Le Peed “ such small quantities, 

't u fully soafcd "“e-e'I'eate in 15 ea|I„,|, 'j "“jt Jor Shed”? PPeP””’ 
Under thw hMH.n^ „ ' applied to manure 

economical ® pyrethrom powder might be incJiiHg.,! k 

The biological metbn,i included, but ,ts use is not 

me their larvl Bv fh. “ ®‘"’® Preventing fl,ea ffr^rr. 

maintained Ovipo^fiM fertiliz^ Proner'tlp?''^f°*k^'°®’ “* destroy- 

jrith turpentine and Prevented by^ven^fy « 1 n "manure are well 

^ycr of cowdu’nff Ttrk reduced cousidmblv ^ well-watered manure heap 

PacUd as c7o,dy*'.,’S. w “ ‘‘S ‘br bc«P with . thm 

the manure is watprid***k’ ®L®°^ **i® are allowi^d^ ^k** larvse, the manure is 
of the lana “’® fbe femTcntoll^r on the surface If 

■».mt,ug thi,d..7.g,°£.““"rc «>.r water. „th fhT „bfeS'';rd;ownm?‘‘tl,.“ 
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composImR Di*hU«),l and do refuse packed in alteraale 
oV flv 1 ^V* ” “ot**" exstnple of the biological method 

*!*''« » wmple and economical and hw been aucccssfuUy 
erorlo>ed m various placca m China and India 

A I'' P®^®‘ of fly breeding is the careless 

dk^osaj of niibt^iJ unprols^ed own litnacs aad the fubits of the people m 
defyeoting in fields clo«e to their haWation« 

1 ofber rwptaciM u<ed for the reception of night sod 

Moult bo placed m tie latrine euWhambers with nell fitted back doors and the 
latnne 'hould be epra\rd with kcroeme oil emulsion or 5 per cent cre«ol solution 
Cl CO dai Tit carta for remo\a| of night.<oif should be kept clean and ahould 
haie well fittiBR Id* The BiKht-«oil shoul 1 be remoicd daib, or at least three 
times a week ''hallow trench btnacs tt'cd mamly'at tnefo* should be filled up with 
do mss and Icaica an I burnt out or the> should be coaered with earth new 
trend es Ix-mg ured each daj Human fxccs shoild neicr be buried in trenches 
Ie«H than 4 feet deep 

The tape of htrinc which completet) eliminate^ fl> breeding la the borehole 
latrine (me atrpra) 

In'incraling nicht-eoil and street refuse has not prosed as successful as was 
oofc thought The riisidi-aatage* are inan> it is doubllut if it can be eondircfed 
m such a wray as to clmmate the bteediog of Ifusca in and around the incinerator 
Further it w'«0 wasteful 

Scrtening For economic reasons the srrrcning of the entire house is seldom 
posshle All food-tuffs includ ng milk should however be kept screened 
vtherever possible at feast the kitchen and the dining room should be screened 

Destruction of idalt fliei The two mam wa>s of destroying flies are by poison* 
int them or b> catching them on a sticky surface but swatting will in some 
fireun«tanees be effective The bestpouon s« afscmc used in the form of sodium 
arsenite mixed with treacle and scater. but serious accidents are likely to occur 
among children and domestic animals >ormaldeh}de is one of the most eomisonly 
used pousons sgainst haasc*fiics a miiturc of two drachms of commercial (40 per 
cent) formalin and two heaped epoonfiils of sugar with lime water to make up 
one pint u an effeetivc wa> of attracting Acs Fads of cottonwool or layers of 
Moiling piper may he soiCed in the mirtore As the /onna)deh>de on exposure 
quickiv turns acid a much better device u to use the poi on m a bottle and the 
mouth IS elo^ bv means of a platform of absorbent material (blotting paper) from 
the centre of which a wick of the same mslens! msw* down into the fluid 

Other contact poisons have been recommended for use in the houae such as 
sodium saliofatc (u*ed in the «me strength as tarmtha) sodium fluo-sjheale ra 
sat inted sofulion ‘Tanale-foot' mixture for msking adhesive fly>baits is prepared 
b> heating together (without boil ng> a mixture of eight parts of powdered resia 
and five parts of castor oil or groundnut oil until the re«m is entirely dssolved 
The mixture is appliel in a thin la>er w papere or on lengths of stout stnne 
which are suspended m rt itabic places Tic mixture keeps mdefinitelyia a clored 

^^^Th^dcslnietion of adult flies ran be accomplished very effectively by the use of 
nvrethnim spravs as u«ed for mosquitoes On walls DDT paints and sprajs 
retain for many weeks their powers of destroying flies that settle on the treated 
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Diagnosis 

iMboratoiy diagnosis 

Stool examination 

Complement fixation test 

Other methods 

Sigmoidosconj 
Treatment 

7/tstoncQl 

Treatment of the acute attack. 

Rciutin^D et— Toxic effects of t-mclme— Other symptom' 

Treatment of chrome amcehxe dysentery 

^ ftcfinca— D et 
RtE^'ENTION 
Prognosis 

D«fiBition —A dysenteric affection that a condition characterized 
by ulceration of the large intestine and the passage of numerous «tools 
containing blood and mucus which may be acute ©r chronic and is caused 
by tlie protozoal parasite Entamceba htslolytien 

Discussion —There is a xcry strong tendency in the literature of the 
present d^ to gn e preference to the heading ' amcebiaeis ’ and to relegate 
amcebic dv«entery ' to the place of one of the major manifestations of this 
infection There is «ometI»ng to be «aifl for this procedure namely 0) 
that It draws attention to the fact that there ore many other manifestations 
of amccbic infection besides dvscntcry (n) that a clinical attack of dysentery 
IS not an c««ential prelude to the«c roanife^tatione and (iiO that considered 
together thc«e are probably far more importaiit from a morbidity and 
po«sibIy aUo from a mortality point of view th^n amcebic dj «entery it'self 
Against it howexer are a number of points (») that it is gmng precedence 
to a purely para«itological classification o^er a clinical one where this is 
quite unnecessary (ti) that as there are a \erj large number of nmeebae 
and se\eral of these infect man the term might imply infection by any 
one of a number of species of amoebae whereas it only refers to infection 
by one and (m) that whilst suggesting that the parasite attacks a 
number of different tissues and cau«c3 a variety of pathological changes 
in these which is a fact it al«o implies that the processes are independent 
whereas they are all secondarj and dependent on the primary intestinal 
ulceration 

For these reasons the writer prefers to consider the subject under the 
heading amoebic dy entery and to classify the secondary amccbia'es ’ 
including amccbia«i« sine dysentery as complications or sequel® of the 
primary infection of the bowel wall which may ha\e been ^ub clinical 
There are many parallel examples which the wTiter could quote m favoui 
of his point of view and e\en if there are as many that could be quoted 
against it he still proposes to adhere to his xiew as he con'iders that the 
adoption of this classification will help to rescue tropical medicine from 
laboratory domination 

H/itoneil Amabic and bacillaiy dyseuleiy ixerc; nat rally not d ITerpnIiated 

until their respect \e cauaatoe o^n*nis had been identified there were ho''e\er 
strong au'pjcion« wl ich often amounted to convietiob that the dj'cntcrj of the 
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tropica Ttbich had been long assomted a the astute nunds of the early chaiciatia 
•with hepatitis and liver abscess •was a different daease from lail or a«ylura 
d>8entery of temperate climatca, whiA was never followed by these wqueiffi As 
the discovery of amceb® m the etooU of dysenteric subjects preceded the identifira- 
tion of the djsentery bacilli by many years it is not unnatural that the idea that 
practicalli all djsentery espeaativ in the tropics, rras due to amceb® should 
become so firmly established that it took many years to eradicate, and the erron^e- 
Qus iropre'sion that it is the more prevalent form is even now scarcely emdicated 
In 1875 Losch discovered amoeba which were undoubtedly Enlamceba 
halolyhca, in the stools of a peasant with djsentery who had come from Archangel 
to St Petersburg (Leningrad) In 1887 Kartulis in Egypt found amceb® m a Irver 
absce«3 and thereby confirmed the previous suspicion regarding the association of 
th“ two conditioM In 1891, Counnlroan and Lafleur described the bowel lesions 
and fir«t used the term ammnic dysenteiy Oder later confirmed all these findings 
and established the disease in the textbooLs with a clear clinical and pathological 
description In 1903 Schaudina differentiated between ^ntomceba kxsiolytKa and 
fJntamceba cofi but his description was so poor that for a number of years there 
was still much confusion between the pathogenic and non-pathogenic entammfas, 
to which confusion Musgrave and Clegg working m the Philippines added by 
clairainz that all entammb® were pathogenic or might become pathogenic, they 
introduced the word 'aroahiasu' but used it in a wider 6en«e than its present 
application In 1913 1\alker and Sellards in the Philippines demonstrated the 
pathogenicity of E halolyltca compared with E coh, m a senes of human infection 
experiments The 1914-'18 war gave a great stimulus to the study of this disease, 
and Dobell ^^enlOD and others clarified the position regardmg the differences 
between the«e two species cstabti^ed certain morphological chaTaeters as identi- 
fying the cists of jEnlnmcebo- htslofwlwc, nnd placed the pathogenicity of this 
species where parasitologi«ta have been eatisficd to leave it for the last twenty 
jears 

The pre^nt war has agsm revived interest in this subject Hundreds of 
(hoimnda of Dntish and Amencaa aoldiera are serving in the tropics so that 
Enlamceba hulolulp:a is assured of laat virgin pastures and it is to be hoped that 
its behsMour will be carefully studied 


• EPIDEMIOLOGY 

Geographical description — The di«ea«€ has a wide distribution in all 
tropical and sub-tropical countries, in the temperate zone, its position is 
anomalou*, for the percentage of ‘earners’ {vide infra) is almost as high 
as in the tronic«, but amcebic dysentery is a rare incident, and when 

Britain, Canada or e\en the 
north USA, the incident is usually considered a suitable subject for a 
s]iccial report, •fthicli is quoted and requoted in the literature for some 
i here are exceptions to this relative immunity to the di'ea^c enjoyed 
b) rt-Klcnla in tcmixratt climates, cj the CIlicaEO epidemics of 1933 and 
xMiiArTr 1 nerc traced to 400 towns m America amongst 

Msitors returning from this city, 75 per cent of whom had «tayed in 
hotels (iJun(Ie«cn, 1934), and in the second during the great stockyard fire, 
a liundrcd firemen and 2^ spectators who drank sewage-polluted water 
nerc afrected (Hardy and Spector, 1935) It inu«t also be remembered that 
the ur*t identified case of amabic dysentery came from Archangel, which 
11 alnioft m the Arctic circle 

I ^***'*”^ IS G«cnlially an endemic and sporadic disea«c, 

no Uioiigh there arc eomctiraes concentrations of cases indicating a common 
Chicago incidents reported above) and suggest- 
i!I epidemics of dysentery, where the spread of infection 

cm be traced from ea«e to ea«c, arc almost ajwavs, if not alwats, bacillary 
in origin •' ’ 

incidence — As a general rule, there is no special seasonal dis- 
1.1 .J ^ *Poradic ca«cs occurring all the year round In 

^kcre flics are the mam disseminators, 
of water supplies is more hkcK to occur at some 
tendency for n concentration of cnocs In 
temperate climates it is usually a sutntner di*ea«e 
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Agf sex. and raoal incidence -It occurs ak alJ aces but is not commnn 
J (T^ the moment the writer has a European child of 4 
?n^.nn^KHf suffering from djscntcrj' with a -verj hea^V E histolytica 
infection but he has «Mn few such ca^es Man^on-Bahr (1939) claims 
nc\cr to haie seen amabie diwntery in a European child under 10 jears 
Old i he commonMt ages for this disease are between 20 and 40 j ears, and 
the incidence of its sequel, nm®bic ab«ces« of the liver, is even more 
hcav ilj roncentrated in this age penod The sexes appear to be equallv 
aflectcd, but liver nb'=ce«s is less common amongst women There is little 
evidence of any racial immunity or susceptibility to infection, but the 
sojourner and the victor arc certamlj more HU«ceptible to the «enou« com- 
plications of tins disease than is tlie native of the tropic* The writer 
ha* seen more ca«cs of liver ab«cc«3 during the last few months m 
the Briti'h militarv hospitals tn Calcutta than he has seen m tvvcntj jear* 
in hi« own ho«pital in which the large majontj of patients are Indian® 


iCTlOLOCy 


The causa! organism — EntonKT&o htstolyhca, a protozoan of the 
fannlv \m(rbid‘e, i* the caudal orcanism, It is a two-phs«e Drganj«m with 
an active trophozoite phase and a resistant cystic phase (sec plate A, 
figures 1 to 3) There arc other amttbaj which infect man, all of them 
arc probabh non-pathogcnic, namely Bntamaba colt, Enlamceba gingivalis, 
Endelimaj nana, Z>icn/ajn<roa Jragtla, and lodamabo bulschlu 

Morphology —The trophozoite of|E histolytica is an amceboid 
organi*m from 15 to 60 microns in the long axi®, consisting of a clear 
ectoplasm and a granular endoplasm, it is grecni<h m colour, has a nucleu* 
that I* ill-dchncd in the unstained state, and contains ingested red cell* 

The trophozoite is extremely active Ahcn examined in the fresh «tate 
uniler favourable conditions of temperature A single large pseudonodium, 
showing no sharp line of demarcation between ectoplasm and endopla«m, i« 
lliru«t forward, and into this pscudopodium the rest of the cytoplasm of the 
amitba appears to flow until the whole organism has moved forward, the 
process takes place very rapidly ' 

S\iien the organism has b«n outside the bodv of its ho't for some 
time however, it exhibits movements of a different kind, it then becomes 
stationary, but throws out large hyaline pscudopodia composed of clear 
ectoplasm sharply differentiated from the endoplasm The endoplasm con- 
tains the nucleus and po»sibIy red blood cells The nucleus is spherical and 
vesicular, containing a fine central karyosoroe, m unstained preparation®, 
it 1 ® invisible, in contra-distinction to the clearly visible brighter refractile 
nucleus of E coll , 

The precysl form first becomes immobile, extrudes all food particle® 
rounds up, and eventually secretes a thin ejat wall 

The cyst thus formed m imi-nuclcatc, but later the nuclei divide and a 
quadn-nucleatc cyst is formed, it is spherical in ®hapc 6 to 20,i in diameter, 
wnth a well-defined cyst will, and contains cbromatoid bar® 

The amcebul*. which emerge from the cyst when it teaches the inte®tme 
of a new ho®t, are small, actively motile organisms with a clear blue 


cyto^^«m ^ __Thc sequence of events in the \de cycle of the amceba 
13 as follows The cy«ts are ingested with food or water, they resist the 
action of the ea«tnc juice and reach the lower end of the small inte®tme 
where the intestinal juices dissolve the cyst wall, and a four nucleated 
amttbi excysts, the nuclei divide and then the amaba if®elf divides into 
S amSie The®e remain m the fluid contents of the ®n^all intestine 
and pa s^hrough the ileo-c®cal valve, then, escaping from the more solid 
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tiQOi« which had been long associated m the astute minds of the early cUniciana 
with hepatitis and tiver abscess, was a different disease from the lail or asylum 
dysentery of temperate climates which was never followed by the* As 

the discoveiy of am®ba in the sloob of dysenteric subjects preceded the identifira» 
tion of the dysentery bacilli by many years, it is not unnatural that the idea tnat 
practically all dysentery, especially m the tropics, was due to amceb® should 
become so firmly established that it took many years to eradicate, and the errone- 
ous impression that it is the more prevalent form is even now s^rcely eradicated 

In 1875, Losch discovered atrwsbtt, which were undoubtedly £ntaffiffioo 
kittolyiica m the stools of a peasant with dysentery who had come from Archangel 
to St Petersburg (Leningrad) In 1887 Kartulis m Egypt found amceb® in a liver 
abscess and thereby confirmed the previous auspicioa regarding the ^ociatioa of 
the two conditions In 1801, Councilman and Lafleur described the bowel lesions 
and first used the term amcebie dysentery Osier later confirmed all these findings 
and established the disease in the textbooks with a clear clinical and pathological 
description In 1003 Schaudinn differentiated between Entamoeba hutolyttca and 
Enlamaba coh, but his descnplion was so poor that for s number of years there 
•was still much confusion between the pathogenic and non-pathogenic entsmeeb®, 
to which, confusion. Musgrave and Clegg working m the Philippines added by 
claiming that all entamoeb® were pathogenic or might become pathogenic, they 
introduced the word ‘ amocbiasis but used it in a wider 6en«e than its present 
application In 1913 IVallcer and SeHands in the Philippines demonstrstM the 
pathogenicity of E hwlolytiea, compared with E coh, in a setiei of human infection, 
experiments The 1914-18 war gave a great stimulus to the study of this disease, 
and Dobell tVenyoa and others clarified the position regarding the differences 
between these two species established certam morphological characters as identi- 
fying the cysts of Entawiosba htsMvttco, and placed the pathogenicity of this 
sp^es where parasitologists have been 6ali*fied to leave it for the last twenty 
years 

The present war has again revived interest in this subject Hundreds of 
thousands of British and American soldiers are serving in the tropics, so that 
Entomabd histolytica i* assured of vast vtrgm pastures, and it is to be hoped that 
Its behaiiour will be carefully studied 

« EPIDEMIOLOGY 

GeogtaphiMl description —The disease has a ujde distribution in all 
tropical and sub-tropical countries, m the temperate zone, its position is 
anomalous, for the percentage of ‘carriers’ (titde tn/ro) is almost as high 
as in the tropics, but amccbic dysentery is a rare incident, and when 
genuine autochthonous cases occur in Great Britain, Canada or even the 
north U S A , the mcideni is usually considered a suitable subject for a 
special report, which is quoted and requoted in the literature for some 
years There arc exceptions to this relative immunity to the disease enjoyed 
Climates, c g the Chicago epidemics of 1933 and 
1934, in the first, 1.400 cases were traced to 400 towns m America amongst 
visitors returning from this city, 75 pec cent of whom had stayed m wo 
hotels (Bunclesen, 1934), and in the second, during the great stockyard fire, 
a huntked firemen and 2 000 spectators wno drank sewage-polluted water 
were affected (Hardy and Spector, 1935) It must also be remembered that 
the nr-t identined case of amoebic dysentery came from Archangel, which 
i«! aimo't in Ine Arctic circle 

Epidemic features is es«entially an endemic and sporadic disease, 
and though there are sometimes concentrations of cases indicating a common 
source of infection {eg the Chicago incidents reported above) and suggest- 
ing an epidemic, true epidemics of d)f8entety, -where the spread of infection 
can be traced from ca«e to case, are almost alwavs, if not always, bacillary 
in origin ’ 

Seasonal incidence As a general rule, there is no special seasonal dis- 
tribution in the tropics, sporadic cases occurring all the year round In 
special circumstances, for example, where flies are the mam disseminators, 
or when contamination of water supplies is more hkely to occur at some 
special sea-on, there may be a tendency for a concentration of cases In 
temperate climates it is usually a summer disease 
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Age, sex. and racial incidence —It occurs at all ages, but is not common 
among«t children At the moment the writer has a European child of 4 
years in hospital suffering from dysentery with a very heavy E histolyhca 
infection, but he has seen few such cases Manson-Bahr (1939) claims 
never to have seen amcebic dysentery in a Eitfopean child under 10 years 
old The commonest ages for this disease are between 20 and 40 jears, and 
the incidence of its sequel, amcebic abscMS of the liver, is even more 
heavilj concentrated in this age period The sexes appear to be equally 
affected, but liver abscess is less common amongst women There is little 
evidence of an> racial immunity or su«ceptibility to infection, but the 
sojourner and the visitor are certainlj more 6U«ceptible to the senou- com- 
plications of this disease than is the native of the tropics The writer 
has seen more cases of liver abece«3 during the last few months in 
the British mihtarj’ hospitals m Calcutta than he has seen in twenty yearc 
in his own hospital in which the large majority of patients are Indian* 

itTIOLOGY 

The causal organism — Enlatnccba htatclytica, a protozoan of the 
family Amocbidse is the causal organism It is a two-phase organism with 
an active trophozoite phase ancT a resistant cystic phase (see plate A, 
figures 1 to 3) There are other amceb® which infect man, all of them 
are probably non-pathogenic, namely Entamceba coh, Eniamceba gingiialis, 
Endolimax nana, Dientamasba fragihs, and lodamasba bulschlti 

Morphology —The trophozoite of|E Aisfolyhco is an amoeboid 
organism from 15 to 60 microns in the long axi«, consisting of a clear 
ectoplasm and a granular endopla«m, it is greenish in colour, hao a nucleus 
that IS ill-defined in the unstained state, and contains ingested red cells 
The trophozoite is extremely active when examined m the fresh state 
under favourable conditions of temperature A single large pseudonodium, 
showing no sharp line of demarcation between ectoplasm and endoplasm, is 
thrust forward, and into this pseudopodiura the rest of the cytoplasm of the 
araceba appears to flow until the whole onanism has moved forward, the 
process takes place very rapidly ' 

'l\hen the onanism has been outside the body of its host for some 
time, however, it exhibits movements of a different kind, it then become® 
stationary, but throws out large hyaline pseudopodia composed of clear 
ectoplasm sharply differentiated from the endoplasm The endoplasm con- 
taino the nucleus and po«sibly red blood cells The nucleus is spherical and 
vesicular, containing a fine central karyosome, m unstained preparation®, 
it IS im isible, in contra-distinction to the clearly v isible brighter retractile 
nucleus of E coli 

The precyst form first becomes immobile, extrudes all food particles, 
rounds up, and eventually secretes a thm C 3 ^t wall 

The cyst thus formed in uni-nucIeate, but later the nuclei div ide and a 
quadri-nucleate cyst is formed, it is spherical in ®hape, 6 to 20n m diameter, 
with a well defined cyst wall, and contains chromatoid bar® 

The amabul*, which emerge from the cyst when it reaches the intestine 
of a new ho«t, are small, actively motile organisms with a clear blue 
cytoplasm 

The life cycle — The sequence of events in the lifecycle of the aina?ba 
13 a- follows The cysts are mgested with food or water, they resist the 
action of the gastric juice and reach the lower end of the small intestine 
where the intestinal juices dissolve the cyst wall, and a four nucleated 
amceba excy«ts, the nuclei divide and then the amceba it«elf divides into 
eight amcebulsD These remain in the fluid contents of the small intestine 
and pa«3 through the ileo-ca?cal valve, then, escaping from the more solid 
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and more static contents of the large intestine, they find theinvay into 
the crypts of Lieberkuhn, where they develop into adult trophozoites, in\ ade 
the hvmg tissues, and eventually reach a lymph follicle, here thej secrete a 
cytolysin, there is an inflammatory reaction, and eventually an ulcer forms, 
m the tissues at the base and in the walla of this ulcer, the omceb® multiply 
by simple binary division, amesb® find their way into the lumen of the gut, 
where under the sub-optimal conditions they extrude any contained food, 
become spherical and form a cyst wall, the nucleus divides by bmaiy fission 
to produce the characteristic four-nucleated c>st, which eventuallj pa^es 
out with the faces Once outside the body no further development takes 


Alternatively, the active amceb®, during their invasion of the tissues, 
may find their way into a vein, when this occurs they arc carried via the 
portal vein into the liver, where they cause first hepatitis, then multiple 
small abscesses, and eventually a large hver ab'cess, according to the 
number of the invading amosbaj and the resistance (possibly aided by 
therapy) of the host tissues At whatever stage this process is halted, the 
result, as far as the amceba is concerned, w the same, it has reached a 
dead end Thus, this invasion of the blood stream must be looked upon 
as an accident, for it can form no part of the ultimate design of the proto- 
zoon, this must be the propagation of its own species, not the destruction of 
its host which in this case it may easily bring about Secondary invasion 
of the lungs, bram, and skin have been reported a number of tunes, the 
skin infection being a result of direct contamination of a skin abrasion 
around the anus or a colostomy opening 

A single individual will pass many millions of cysts in one day , the 
number has been estimated as from 300000 to 45,000000 

Culture— Boeck and Drbohlav (1925) were the first workers to find 
a satisfactory medium for growing amoebaj m vitro The medium generally 
used IS a coagulated serum slant covered with Rmger e solution and egg 
albumin The medium thus has a solid and a fluid portion, and the amoeba 
tend to crawl up the slant 

Resistance —The cysts will survive m sewage for months and for 
equally long in distilled water, that they will also live m chlorinated water 
is a fact of some considerable practical and epidemiological importance 
Cysts do not however resist drying 

Animal susceptibility —Kittens are the most susceptible animals, they 
can be infected by rectal injection of the trophozoite forms or by ingestion 
of cysts Puppies and monkeys can al<a3 be infected easily The di«ease 
runs a very rapidly fatal course in kittens and also in some dogs, but in 
monkeys it is more comparable to the disease in man 

Thr carnet — fJntamcebo histolytica is reputed to be an obligatory 
parasite, that is to say, it has not been found completing its life c> cle except 
in the intestinal tract of man (and of a few mostly experimental, animals) , 
and it IS believed that it cannot complete this cycle without the nouriohment 
of living tissues If, therefore a person is passing cysts m his stool, it is evid- 
ence that he has some open lesion in the intestinal mucosa, w here the amcebse 
obtain nourishment and w-hence they escape Post mortem, in individuals 
who had no symptoms of dysentery during life minute pin-point ulcers 
containing amoeba have been demonstrated in the inteotmal tract It is 
therefore assumed that all persons passing amcebic cysts must at least have 
such small ulcers m their intestinal mucosa If the premises are correct, 
the conclusion appears inevitable, but there are a number of observed facts 
regarding the incidence of carriers and of amcebic dysentery m different 
populations that are hard to reconcile Extensive studies on the jiercent- 
ages of carriers — le persons passmg Entamosba histolytica cysts m their 
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etoole — m different populations ha%e been carried out for many years 
Dobell (1921) found 7 to 10 per cent of carriers amongst the cimI popula- 
tion in England, Faust (1926 and 1942) found a 203 per cent infection 
rate amongst Chinese and foreigners m Peiping, the incidence in the former 
being higher, and he places the a\erage incidence of earners in the United 
States ‘ i>osMbI> as high as 20 per cent ' In India the incidence has been 
placed at abo\e 20 per cent by \arious competent observers Knowles and 
Das Gupta found katolytica cysts in 1087 per cent of stools from an un- 
selected population in Calcutta, this finding at n 'ingle examination suggests 
that at least double this number were actual carriers 

Data are a\ailable for many countries, but no more need be quoted 
here, all the'e observations indicate that m mo«t countries in the world 
there is a high percentage of earners, a d that though on the whole the 
jiercentage is highest in the tropics and in sanitarily backward countries and 
communities, the differences arc not very great, nevertheless, except for 
rare incidents in temperate countries amcebic d>sentery is confined to the 
tropics and sub tropics The ‘ carrier ’ in temperate countries usuallj gives 
no hi'torv of ever having had dysentery or anj other bowel disorder, and, 
though a ho«t of sccondarj conditions arc attributed to ‘ amcebis'ts ’ {vide 
tn/ra), the evidence of cau'e and effect is very often slender 

There is usually a higher percentage of earners amongst convalescents, 
and ‘contact'’, eg soldiers returning from tropical countne® where the 
di'ea'c has been rife 

Source, route and diiiemination of infection —The resistant c>st iS 
the only infective form, as the delicate trophozoite would obviously not 
re'i't the digestive juices, even if it survived long enough to be ingested 
A few animals have been found infected in nature — monkeys rats and 
dogs— and though it is possible to infect both cots or dogs in the laboratory 
{vide supra), they do not normally pa«3 cysts and are therefore not sources 
of infection to others Man is thus probably the only important source 
of infection In patients suffering from acute amcebic d>5entery, the active 
trophozoite forms which find their way into the intestinal lumen are 
swept out with the rest of the mte«tma! contents, rapidly die, and are 
incapable of propagating the infection, but in the less acute stage', though 
there may still be trophozoites, precy«t forms have had time to develop into 
cy~t«, which are capable of carrying the infection to fresh hosts The mam 
source of infection is usually considered to be neither the sub acute ca'e 
nor the conv ale'cent earner, but the earner who has never suffered from a 
clinical attack of dysentery However, m the opinion of the writer, the 
epidemiological and other evidence makes it very questionable w'hether 
the'c «ymptom-free carnet', especially tho'c that are encountered in 
temperate climates, can be m any way associated with the dissemination 
of the di«ea«e, amcebic dysenterj, though the ‘convalescent earner’ and 
the ‘contact earner’ should be regarded with considerable suspicion, and 
should not be employed as food-handlers 

Inv a'lon is always by the oral route 

The media in which the mfeclion spreads are food and water The 
former may become infected b> means of flies — but these are not usually 
considered as important as they are in bacillary dysentery — ^by food- 
handler', or by the contamination of greenstuffs with human sewage used 
as manure Water may be directly contaminated by human sewage, as m 
the historical Chicago incidents (vide supra) and it must be remembered 
that chemical disinfection, e g chlorination, does not kill the cysts 

Immunity and susceptibility — Though there is probaly no such thing 
as complete natural immunity, there is evidence of varying susceptibility m 
different individuals, in a population exposed to infection, some escape 
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infection altogether, others harbour the amcebai and pass cjsts for a time 
without showing any symptoms, yet others suffer from mild dysenteric or 
diarrhccal symptoms v.hilc, finally, others will suffer from a serious or 
fulminating dysentery 

There is not much evidence of individual acquired immunity one 
attack appearing to provide little immunity to a subsequent attack, on the 
other hand the indigenous inhabitants of the tropics arc undoubtedl} less 
likely to develop such serious complications as do sojourners and M^itors 
Lner abscess is relati\ely rare in Indians and long resident sojourners but 
is a frequent sequel to amocbitf dysentery m the non immune British 
soldiers 

There is some evidence of immunological response — as distinct from 
immunity — as complement fixation occurs when antigen prepared from 
cultures of Entamceba histolytica is brought in contact with the serum of an 
infected person (vide in/ra) 


PATHOLOGY 

The eofo/jic /esions Site — ^The initial ulcers are in a \erv large per 
centage of ca'es in ♦he caecum after this the common sites are the ascending 
colon the sigmoid and the rectum The secondary ulcers are more wide 
spread and occur with almost equal frequency in all parts of the large 
intestine This is well shown in the diagram below 

The ileo caical valve is «ome 
times involved but never the 
ileum proper 

Mechanism of production - — 
The aroabs find their way 
into Lieberkuhns crypts from 
there they penetrate the raucous 
membrane but they do not 
cause much mfiammatoiy reac 
tion until they reach the sub 
mucosa here they secrete a 
cytolysm which acts on the local 
tissues causing an outpouring of 
fluid into these tissues stasis 
and eventually thrombosis in 
pnm.iy) (b) D stnbytion of teions ■f «» Jte aea’MbS.VS iO ijisw Juan? 

CO..S of all typea (after Clark 1925) coagulation necrosis The 

amcebje multiply freely in this necrosed tissue and may penetrate into and 
even through the muscular layers There is some question whether they 
often penetrate further than this during 1 fe — for there is evidence that after 
the death of the host they penetrate m all directions m his tissues — but post 
mortem they have frequently been demonstrated on the pentoneal surface 
of the intestine As there is usually a direct connection between this 
necrotic focus and the gut lumen a secondary infection occurs and there is 
infiltration of inflammatory cells and leucocytes The abscess tiiat is 
formed is mainly in the submucosa it has a comparatively narrow opening 
into the gut lumen and is usually desenbed as flask shaped it undermines 
and raises up the mucous membrane which later undergoes e gelatinous 
necrosis and eventually sloughs and sgiarates leaving a deep punched out 
ulcer The tendency is still for the amcebae to penetrate into the submucous 
tissues laterally so that the mucous membrane is nearly always undermined 
The extension of the abscess to the muscular coat will often mean inv olve 



Figure 127 Showing common e tes of amoebic 
ulcers (a) Distnbut on of lesions m 63 cases 
with only one or two ulcers (probably 
primary) (b) D stnbution of lesions in 186 
cases of all types (after Clark 1925) 
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ment of the larger \essel9, with resultant se%cre haemorrhages, and po'sibly 
interference TMth the circulation, and gangrene of a portion of the gut, 
gangrene inevitably lead to perforation and peritonitis 

The naked-eye appearances of the ulcers are thus a« folloTis (a) The 
first stage is the early round raised area of mucous membrane uliich at first 
has a glazed gelatinous appearance with a slight yello^\ tinge, and later 
becomes frankly yellow, this is surrounded by a narrow area of hjperaimia, 
but the rest of the mucous membrane la healthy (b) The next «tage is the 
large irregular-shaped area of greenish slough which exentually separates 
and reveals a deep ulcer with ragged undermined edges from the-c deep 
lateral 6inu«es may extend along the submucous layer to join up w ith similar 
ulcere some inches anaj The mucous membrane covering the«e s)nu«c« 
as well as the surrounding mucou« membrane may appear quite healthy 
(c) In «!ome sev ere cases, large areas of mucous membrane become gangren- 
ous and separate, and in extreme cases this gangrenous process extends 
through the whole thickness of the gut wall (d) Finall}, in the healing 
ulcer, the mucous membrane grows m from the edges and covers the ba«e, 
leaving a slight depressed area to indicate where the ulcer has been, or (e) 
a chronic ulcer develops (vtde tnfra) 

A characteristic of the post-mortem appearance of amoebic djsenterj 
IS that ulcers at all stages will be present, tho«e m the caicum usually being 
in the later stages of development, and, by means of the sigmoidoscope, the 
ulcers m the lower end of the bowel may be observed passing through the«c 
various stages of development Sigmoidoscopy is without senou® di«comfort 
to the patient, or, except m the extreme cases where there is gangrene, 
danger to the tissues 

Another type of lesion that is usually associated with milder clinical 
symptoms or even the symptom-free carrier state, is one in which there 
are innumerable minute punched-out ulcers, which give the mucous mem- 
brane a ‘mouse-eaten’ appearance, the«e ulcers, for "ome rea«on (not 
satisfactorily explained) do not extend further Simple abrasions of the 
mucous membrane which are believed to heal up rapidly have also been 
described to account for the ranty of the typical ‘ carrier ’ lesion, but the 
ev idence that these do not occur post mortem is not complete . 

The chronic ulcer has a sharply-defined fibrotic edge, not usuallj 
undermined, with a base of granulation tissue lying on the muscular coat, 
there is a general thickening of the bowel, in which all layers take part 
Amcebs are still present in the deep tissues and, although most of the 
Inflammatory processes are caused by secondarily infecting organisms, 
healing will not take place while the amcebs are still there When the 
aracebae are eradicated, the ulcer either (o) heals, leaving a scarred mucous 
membrane but seldom any senous contractures or a stricture of the bowel 
(b) continues as a non «pecific ulcerative condition, or, probably quite fre- 
quently, (c) heals up and later breaks down again under much the same 
conditJons as does the bacillary ulcer 

Secondary extra-colonie leuont — ^The commonest site is the liver, 
the right lobe is usually affected, the proportion of right to left lobe infec 
tions being from 4 to 1 to 20 to 1, according to different observers The 
former figure only reflects the fact that the right lobe is much larger than 
the left, the proportion of the two weights being about 3 to 1 , the latter 
could probably be accounted for by the size and direction of the two 
branches of the portal vein 

The lesions caused m the liver will depend to some extent on the number 
of amabse that reach that organ but also, probably to a greater extent, on 
the natural resistance of the tissues of the liver to this parasitic invasion — 
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Iners alreadj overworked or otherwise damaged being much less likely 
to resist such invasion — and, later, on the presence or absence of secondary 
infection The pathological process may go through the following four 
stages to reach the final one, or it may be halted at any one of them — 

(a) hepatitis, (b) mihary abscesses, (c) large * stenle’ abscess or ab- 
scesses, (d) secondarily infected abscess or abscesses, or (e) an abscess 
may point and burst through the skin, or into some other organ or tissue 
(vide infra) 

The amcfibai may reach the Iner m a number of small or large showers, 
or as a single shower, they are distributed fairly widely in the organ When 
they reach a sinusoidal space, they penetrate the endothelial layer and 
secrete their cytolysin, causing a local reaction, this is the stage of hepatitis 
Quite frequently the local response will destroy the aracebac, but sometimTs 
it fails, and the amcebse produce a small zone of focal coaguIation-nccrosis 
which develops into a miliary abscess, resolution may take place at this 
stage, in which case there is probably complete absorption of these minute 
abscesses — if not, these abscesses grow and eventually coalesce producing 
a single large abscess which often involves a large part of the lobe, it consists 
of a necrotic mass of liver cells and cytolysed tissues, but contains little or 
no true pus The cavity has an ilbdefincd ragged wall m which the amcebai 
are still active, and it is usually traversed by fibrous bands or trabecula; 
which the amcebas have not succeeded in ‘ lysing ’ The abscess may extend 
and eventually burst into some other organ or tissue, but there is evidence 
that the process is self-limitmg, because very frequently, even without any 
evidence of secondary infection, the amoebae will be found to have died, and 
the abscess may be a completely sterile one In such circumstances, the 
necrotic material becomes slowly absorbed, or, if it is large, encapoulcd and 
eventually calcified 

On the other hand, it is not uncommon for the ab«cess to become 
secondarily infected via the blood or the bile ducts, or by direct extension, 
in which ca«e there is an inflammatory reaction, and the abscess cavity 
.becomes filled with pus under tension, it may extend in almost any direction, 
and will eventually burst, the commonest directions in which a liver abscess 
will point are — ^through the abdominal wall and skin, or into the lung, the 
peritoneum, the pen renal tissue, the pericardium, or one of the hollow 
viscera, the stomach, duodenum, or colon 

The contents of the abscess will vary considerably according to the stage 
it has reached but the most characteristic is of the 
consistency and brownish-red colour of anchovy sauce 
Microscopically, if it is a stenle abscess the material 
aspirated consists of hver-cell debris, a few blood cells, 
occasionally some pus cells, and Charcot-Leyden 
crystals There are «eldom any amwba;, but in an 
active abscess these can be found by scraping the 
cyst wall A secondarily -infected abscess will consist 
largely of pus and liver -cell debns 

Abscesses in other organs — ^Pulmonary abscess, 
secondary to liver absce«s is comparatively common, 
but so-called primary lung abscesses have been 
described ‘ Primary ’ m this instance is meant to indicate ‘ without the 
intermediary liver ab«cess it is not a truly primary condition 

Brain and spleen abscesses are not very uncommon, and are always 
secondary to liver abscess 

Ulceration of the skin — It is doubtful if the amcebte could ever 
penetrate tbe epidermis, but, once through into the deeper layers of the true 
skin, they are able to penetrate rapidly, to cause gangrene of large areas 
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of ekm, nnd to produce deep punched-out ulcew The sites arc practically 
nina\s around the anus or a CQ}ostom> nound 

The blood — There i« alna>sa diarp lcucoc>tosis during the acute 
attack, the count often rising to 30 000 net emm The increa«c is general 
and there is not usuallj a predominantly polymorpiionucloar leucocytosis, 
as one encounters in septic procc«'«c« but a general increase m all four mam 
whitc-ccI! elements, some writers attach special importance to the eosinophil 
increase, but in man> tropical countries this is ‘ normallj ’ from 3 to 7 per 
cent The Icucocjte count returns to normal «ith the subsidence of the 
acute sjmptoms, but it will rise again if there is secondary li\er in\ohe- 
ment It does not howc\cr, iisualK n*>e \cry high again, and even 12,000 
per cmra should be taken as significant, in a frank amccbic liver ab«ces8 
the white-cell count will eomctimes be normal 

There is slight ansmia during the acute stages, which is usually normo- 
cytic, but in the chronic stages where the picture is often complicated by 
nutritional defects, there maj be a marked ana>mia and this will usual!} be 
macrocjtic 

The facta — The characteristic amcebic djsentcrj stool is bulky and 
ofTensne, containing ‘ anchor} sauce ’ pus, much mucus, and dark red blood 
often in clots, mixed w ith fa?cal matter at first later, tne stool may consist 
of httlc more than ' nncho\'} sauce ’ pus and dark blood and m severe 
ca'ies gangrenous clots which gi\c it a very offcn»i\e smell 

The reaction is acid 

Microscopically, the stool does not prc«cnt a highl} cellular picture, 
there arc man} bacteria, > casts and other orgaDi«m8, and undigested food 
debris, the cells that arc pre<cnt arc mainly lymphocytes with some 
pol}morphonucl€ars (both degenerated and possibly only represented by a 
pyknotic ma«s of nuclear chromatin, so that their identit} may be un- 
certain), clumped red cells, Charcot-Lcyden cr}stals, and active amcEb® 
(For further details and methods of examination see Diagnosis ) 

SYMPTOMATOLOGY 

Incubation period —This is usual!} from 7 to 14 days, but it may 
be many months, and, if the on«ct is insidious, the first serious s}Tnptoros 
attributable to the amabas ma} be de!a}ed for many years, when perhaps 
the patient has returned to a temperate climate 

Clinical types — ^There is a wide variation in the symptoms that may 
occur when the amceba first establishes itself in the colon For con- 
venience of description, the following types may be visualized but there 
is no essential difference, except m degree, m the pathology of these various 
t}’pes — 

(a) The julvnnanl attack 

(b) The typical acute attack 

(c) The dianhaal onset 

(d) Chronic amcebic dysentery 

(e) The latent infection 

The types are not by any means clear cut, and one type may pass into 
another, especially if no suitable treatment is gnen, the chrome tjpe must 
alwa} s have had some prelude but this may hav e been a latent infection 

(a) In the severe or fulminant attack, there will be very great prostra- 
tion and toxsemia, with the passage of many bulky and very offensive stools 
in which there are large gangrenous sloughs, as well as dark blood and pus 
There wnll be severe abdominal pam, often with rigidity of the sMommal 
wall due to localized peritoneal involvement, later, with the onset of 
gangrene of a loop of intestine, fortunatel} a comparatively rare incident 
there may be, before the final collapse, a short period when local signs and 
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symptoms subside and stools decrease, but this is accompanied by a rapidly 
increasing toxaimia which any physician should recognize 

(6) In the typical acute attack the onset may be sudden with the 
passage of 10 to 20 stools a day, consisting of faecal matter mixed with dark 
blood, mucus and pus There is a considerable abdominal pam which is 
at first diffuse, but tends to become localized m the right iliac fossa and 
then later may become more generalized again, there is not however as much 
tenesmus as m the attack of bacillary dysentery The attack is usually 
afebrile but there may be an intermittent temperature up to about 100®F , a 
kgher temperature i n an amccbic attack indicates early liver involvement 
and IS not a good prognostfe sign, and the pulse rate is usually proportionate 
to the temperature, but may be increased even in the afebrile attack There 
IS usually general weakness and lo-^s of appetite The abdomen is very 
tebder, and the thickened colon can be felt, if the abdoimnal wall is not 
too thick " 


(c) Perhaps the most common type of onset is the diarrhceal onset in 
which all the signs and symptoms noted above in the typical attack may 
occur, but will be milder If suitably treated, the condition usually clears up, 
but otherwise it may continue in this form for some time, attacks of diarrhoea 
alternating with periods of constipation, and may pass imperceptibly into 
the chronic stage, the liver complications often being the first_indi^ation of 
the more serious nature of the condition, or a typical attack with the 
passage of blood or pus, or even a fulminant attack may develop from 
this mild beginning 

(d) Chronic amoebic dysentery —For this condition the term chronic 
amcebiasis seems justifiable It is, as a rule, secondary to one of the acute 
or sub acute types described above, but it is not uncommon to find the 
condition established in a patient who gives no previous history of dysentery 
or diarrhcea however in such cases the infection has obviously been present, 
though latent, m the patient for some time The mam symptoms are 
repeated attacks of loose stools possibly with a Jittle blood and mucus, 
alternating with periods of constipation, accompanied by slight pam ana 
distinct tenderness in the abdomen most commonly m the area of the 
cscum, descending colon and sigmoid, the liver is tender, and a thickened 
bowel wilt often be felt distinctly through the abdominal wall There is a 
muddy or yellowish discoloration of the skin, and a history of lo^s of weight, 
indigestion loss of appetite and slight general malaise A large number 
of secondary symptoms can definitely be associated with this chronic ulcera- 
tion of the bowel, these include a variety of conditions, m which either 
allergy or sepsis play a part, skin diseases, pyelitis, rheumatism, eye diseases, 
all conditions in which a septic focus is reputSl to play a part, and nearly 
all allergic diseases, the ulcers in the colon appear fb constitute an open door 
through which streptococci and other micro-organisras have a ready access 
to the blood stream, and through which allergens are absorbed 

(e) A latent infection undoubtedly very often occurs without any 
recognizable clinical symptoms and from it any of the above clinical forms 
may develop This latent infection may be presumed m retrospect from 
the subsequent development of the chronic condition in a patient who gives 
no history of any bowel disorder, or it may be observed during life by means 
of the sigmoidoscop^or post mortem m such a person, when this ulceration 
is shown definitely to exist, and amcebie are recovered from the ulcers, it is 
certamly permissible to use the terms ' ammbiasis ' or ‘ chronic amcBbia^is 
and to suspect that anv of the secondary conditions enumerated in the 
last paragraph, from which the patient may be suffering, afe due to this 
condition But the writer questions the justification of arriving at this 
conclusion solely on the evidence of the stool and the pre..ence of cysts which 
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ha^e the morphological appearance of histolytica ejst®, or of appljing the 
term ‘amocbiaeia sine djscntcrj ’ to these laboratorj-diagno'cd ca'C" 
COMPLICATIONS 

The commonest complications are hepatitis and liver abscess the^e tiill 
be considered separatclj as though they arc aitiologically linked tvith 
amcebic d>®enler>, they constitute a «cparate ®jndrome Other com- 
plications arc — 

Hzmorrbages — The deep sloughing that occurs in the bowel wall often 
leads to sc^e^c iiamorrhagc the signs and symptoms of which arc similar 
to those of anj other bowel liamorrhage 

Peritonitis and perforation — A localized peritonitis may result mse\ere 
case® (vide supra) A generalized peritonitis maj result from perforation 
of the bowel wall at tlie site of a deep ulcer, this is an uncommon accident 
and seldom occurs except in the ca'c of gangrene of a «egmcnt of the colon 
which gub«cquentlj ruptures 

Appendicitis and localized abscess — Amcebic ulceration m the appendix 
has been reported fau-lj frequcntlj , (he symptoms are naturallj tho«e of 
appendicitis If amtcbic dj«entcry is recognized or euepected it is probably 
better to gne specific treatment for the nmccbic infection first, and then, if 
anj localizing *igns remain to remoxc the appendix A pseudo appendicitis 
from a localized peritonitis due to ulceration in the cicum is not uncommon, 
and, in such ca«c3, specific treatment will often obviate an unncce^'ary 
operation Retro colonic ab«cc«ses al*o may occur os the results of a 
leak from, or the frank perforation of, an amcebic ulcer retro-pentoneally 
The signs and symptoms w ill be very similar to tho®e of an appendix Bb®ce®a, 
and wrill often be in the locality of the escum to make the picture more 
complete Tlic treatment w ill be much the same as for an appendix abscess 
Amcebic granuloma — Occa«ionall> , as a result of a granulomatous re- 
action of the bowel wall to the ineasion, an ulcerating fleshy growth, which 
ma> well be mistaken for a carcinoma, appears m the c®cum or sigmoid 
Cutaneous ulceration -—Tins has been reported a number of times, 
the common sites being the neighbourhood of the anus, around a colo'tomy 
wound m a ca«e of chronic ulceratnc cohti®, and at the site of pointing of 
a liver abscess Clinically, it is a rapidlj -spreading deep ulceration of the 
skm with undermined edges and a base of granulation tissue lying on the 
mu'-tle la>er, verj painful on pressure, and exuding a purulent discharge 
Th6 ulceration i® liable to spread with alarming rapidity unless controlled 
by emetine injections 

Rogers de«cnbed a condition of cirrhojij of the liver which he looked 
upon as secondary to amccbic hepatitis His mam evidence was the fre- 
quency with which the condition was discovered post mortem in Calcutta, 
in cases in which alcoholic cirrhosis could be excluded but the writer with 
more recent local experience, believes that this cirrho®is is more probably 
dietetic in origin, a sequel to restriction or to raal ab«orptiDn of es«ential 
food elements, particularly protein 

DIAGNOSIS 

The clinical dysenteric attack will have to be differentiated from 
dy®entery from other causes [see p 363) 

It IS of primary importance that this differentiation should be made 
in order to ensure the correct treatment (tliere being radical differences in 
the treatment for bacillary, amccbic, and other dysenteric conditions), but 
it IS also important from the pomt of view of prognosis especially to 
provide an indication of the complications that are to be expected 

Points of differentiation between bacillary and amccbic dysentery are 
given m table VIII (p 413) 
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Laboratory diagnosis: Stool examittation. — ^The first point to be borne 
m mind is that the examination must be made on a fresh stool. Amcebic 
trophozoites will not be found unless the specimen is absolutely fresh, even 
cysts begin to degenerate in on hotir or so m some stools In a cold country, 
it will be necessary to keep the specimen warm, both before and while it is 
examined, if the activity of the amcebs is to be maintained, and it is im- 
portant for proper identification that they should be active. If possible, 
e g. in chronic cases, the patient should always go to the pathologist and 
pass a fresh stool for him to examine, rather than send the specimen to the 
pathologist If a stool cannot be passed to order, it is a good practice to 
msert a rubber catheter into the rectum, rotate it so that the end moves 
about, and from the ‘ eye ’ of the catheter it will usually be possible to 
obtain a small sample suitable for examination 
The stool must be inspected carefully and itsmacroscopical characteristics 
noted (see p. 433). 

The reaction of the stool should be tested with litmus paper; it mil be 
acid m amcebic dysentery. 

Formicroscopical examination, two preparations mu«t be made — (a) in 
saline and (b) in iodme. 

(a) In salxne A small portion of stool, if possible a piece contammg blood 
or mucus, picked out on a platinum loop and transferred to a watch-glaas 
contamme a few diopa of normal (085 per cent) salme; a fine emulsion is made, 
any mucus present being teased (the emulsion ehould be 'uch that small punt 
can be read through it), a ring of vaseline is arranged on a clean slide, a drop 
of emulsion placed in the centre; and a thin coverelip is placed over it The 
elide 18 placed on the microscope stage — ^which should be warmed, if necessary— 
and examined with a l/6th obieetive 

(h) In lodtne-eostn. A S-per-cent potassium-iodide eolution is saturated with 
iodine, an equal amount of saturated solution of eosm in normal sabne is added 
immediately before use A portion of stool is added and a slide prepared as with 
saline There is some advantage in examining the saline and lodine-eosm speci- 
mens under the same covershp 

(c) Some workers contena that there is a definite advantage m employing the 
siDc-euIphate centnfugal fioatation technique (see p 620) in examining stools for 
cysts, after the final centnfugalizalion a loopful of material is taken from the 
surface and mixed in lodme-eostn 

The saline preparation must be examined immediately, and if there is 
any delay it must be kept in the 37®C. incubator; the lodine-eosin specimen 
may be kept for some hours 

If the examination is to be thorough, several ‘ smears ’ of each kind 
must be made with samples taken from different parts of the stool 

The general microscopical nature of the stool should be noted, and 
amoebs should be looked for and, if found, identified There should be 
little doubt about the identity of an active trophozoite of E. histolytica 
when it has once been seen, and it could only be confused with Entamceba 
coll (see table IX) or other entamcebm, but_^sluggish or dead amceba is 
not unlike an endothelial cell, which may show some amceboid movement 
The cysts, which in all but the roost acute stages are more readily found 
than the trophozoites, also have to be differentiated from other amcebic 
and flagellate cysts, and from Blastocystis hominis About the identity of 
a single four-nucleated cyst m the saline or in the iodine preparation, there 
will often be doubt, but, when several specimens are found in each, the 
doubt will usually be removed, of couree, frequently both E. histolytica 
and E colt are present 

When trophozoites are present, there are usually few_ cysts, and vice 

finding of active E histolytica with contained red cells, or of 
undoubted precysts, is diagntmUc of amoebic dysentery The presence of 
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cyEt 8 is also said to be diagnostic of some ulceration, but this may be of the 
pin-pomt or somewhat questionable shallow type 

Culture of the ffficiJs for enlamctba> is a laboratory refinement that 13 
certainly worth undertaking if a well-equipped laboratorj’ is available 
In a convalescent, at least six consecutive daily examinations should 
be carried out — and found ‘ negative * — before a patient can be proclaimed 
as free from infection. 


Table IX 

Jmporfgnt morphological eharactera of E histol3rtica and E coli 



TropfiOiOtle stage, tmstatned 
E. Autolytica 

E cotx 

Sue trken rounded 

10-50a I 

20-30#* 

A/oicmenls 

Very active in fre<li atate 
Later finger-like clear pseudo- 1 
podia thru«t out from im- 1 
mohi/e bodj j 

Very active m fresh state, but 
rounds up and lo<es motility 
very rapidly As usually seen, 
IS sluggish and with blunf 
pseudopodia 

Colour ot'd appear- 
ance 

Glassy • clear greenish or 
yellow lib 1 

Ground glass 

Jneluetone . 

Red cell*, umally no 
bsetena 

No red cells*, bactena yeasU, 
fUreh granules, and even other 
protozoa] organisms 

NueUus 

Usually not seen 

Usually visible 


£ncv$ted $tC9e, unstawed 


•Size . . 

6-20» 

1 10-33#* 

SAope . 

Spherical 

Spherical 

Cysl t*oU .. 

Thm 

Thicker 

Colour and appear- 
ance 

Clear greenish or yeDowish 

Like ground-glass 

Chromalotd bodies 

Usually bars with smooth 
rounded ends present in 
most cysts 

Filamentous or splinter-Iike; 
seen only m about 5 per cent 
of the cysts 

Glycogen mass 

Often very prominent, 
especially at binucleolar 
stage 

Sometimes well marked in early 
stago, but soon disappears 

J^uclet 

Usually invi^Ie 

Visible 


Erevited stage, todme preparation 


Cytoplasm 

Greenish-yeliow , smooth and I 

Yellowish-brown : granular 

Chromatoid bodies . 

Indistinct ^ 

Not viaible. 

-Vucfci .. 

1 1 to 4 (rarely 8) - minute 
Central karyosome 

1 to 8 (rarely 16, or more) ; 
karyosome large and eccentric 

Clycoffen mass 

Yellowish-brown • diffuse 

Dark brown diffuse with 
mdistmct outline 


• Some strains of E eoU have been known to ingest red cells in culture, if these 
are introduced into the medium 
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The only other finding to which significance can be attached is the 
presence of Charcot-Leyden crystals (^ton, 1918) There is little doubt 
that there is a high degree of correlation between these and E histolytica 
m stools, but they are not diagnostic 

Complement fixation test — It is claimed that a 90 per-cent correct 
diagnosis can be made by means of complement fixation technique with 
an E histolytica culture extract as the antigen The results obtained by 
this test are not entirely consistent and its specificity is not accepted by 
all workers 

Other methods — Sigmoidoscopy will aid diagnosis considerably if the 
appearance of the amosbic ulcer is characteristic, and further a swab- 
specimen may be taken and examined A barium enema and a fluoroscopic 
examination will indicate the extent and position of the ulceration but on 
the whole, x-rays are not very helpful in an acute or sub acute dysenteric 
attack 


TREATMENT 

Hutorital — Ipccaeuanhi has been used la the treatment of dysentery for 
centunes it was certainly used m India in 16ft) But at this time it was usually 
given in small do'ies m 1846 Parkea revived the interest in this drug and gave 
It in large doses In 1866 Macnaroara gave tbe alkaloid emetine that had been 
isolated from ipecacuanha by Pelletier m 1817 bv mouth and from the year 1886 
ipecacuanha was given regularly m hepatitis The emetic properties of emetine 
wM-e recognized and ipecacuanha stne emetine had a short vogue (Neubert 1913) 
but in 1912 Vedder showed that it was the emetine that killed the amcebs and 
that the efficacy of ipecacuanha depended on its emetine content 

In 1912 Rogers demonstrated that emetine could be injected subcutaneou^ 
and that it acted as a specific in atnccbic dysentery and amcebie hepatitis He 
standardized tbe treatment with this valuable drug that has made such a vast 
difference to the expectation of life of the white soldier in tbe tropics 

Later work by Dobell and others cast doubt on the *pectfic action of emetine 
00 amcebas tn vivo and the present opioion is that its action is indirect 

Emetine bismuth iodide (EBI) an emetine compound which it was possible 
to admiDi<tcr without causing vomiting was introduced with the idea that a more 
direct action on the amccbac m the bowel could be obtained by the oral administra- 
tion of the drug 

Holarrhena anti-dvsentenca (or ku^kt bark) an ancient Indian remedy for 
dysentery Chopra and othera have shown that an extract of this bark has a 
specific action in imcebie dysentery though distinctly less than that of emetine 
Many synthetic drugs have been introduced during the last twenty year® 
e g arsenical preparations such as etovarnil and carbatsone (Reed et at 1932) 
iodine compounds such as yfttren (Muhlens and Menk 1921) and acridme com 
pounds such as nvanol for all of which a specific action on the amceba is claimed 
Treatment of the acute attack — Emetine one of the most useful and 
a'lmost certam’iy t'ne most aoused drug ever introduced in the treatment cfl 
disease m the tropics is the mainstay of the treatment of amcebiasis The 
fact that there are adults who will tolerate and feel better for 36 one-gram 
doses of this drug in as many days does not alter the fact that many patients 
— some of whom did not require the drug at all — ^have been seriously dis- 
abled, and yet others probably killed, by a course of 12 grams in 12 days 
{vide infra) That is to say, as in the case of most drugs the personal 
factor IS important and it is essential to play for safety 

Directly a diagnosis of amoebic dysentery has been made, a course of 
emetine should be started without delay To an adult, six injections of 
one gram each should be given duni^ the first six days, after which an 
mterval of three to six days should be allowed and the course repeated in 
very mild attacks that respond immediately three injections in the second 
course will be sufficient After this, an interval of at least two weeks 
should be allowed before any more cmetme is given, whatever the circum- 
stances, few cases in which the mfection is confined to the bowel will 
xequire any further emetine, but the more serious hepatic infections will 
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For small women and children, the *iize of the mdnidual do«e of emetine 
should be reduced proporlionatclj 

Routine— An ounce of castor oil with 15 minims of tincture of opium 
should be given on tlie first da>, followed bj one grain of emetine hjdro- 
chloride gnen intramuscularl} , the -pattent $hovld be confined strictly to 
bed, and given a light fluid diet mainly consisting of low-fnt-content milk, 
or milk preparation® From the following daj, or from the evening of the 
same dav , if the castor oil w as given carlj , he should be gn cn 2 drachms of 
bismuth carbonate in a gla«s of water four-hourlj night and daj, and one 
gram of emetine inlramu’cularlj hours after the fir®t daily dose of 
bi«muth The bismuth may be reduced to thrice dail> if the mam 
sjTnptom® — pain and frequent stools — subside and discontinued altogether 
in the«e circum*tance® wlicn the first cour«c of emetine is complete, other- 
wi'e, the bi'mutli should be continued through the second courec of emetine 
After thi®, m tho«c ca'es in which there are evsts still present in the 
stools, and/or in which there are still some residual symptom® carbar«one 
should be given m two daily do^es of 02 j gramme for 10 or 15 days, 
whichever is indicated b> the progrc«s of the patient When carbar«one 
IS being taken, a do-e of salts should be given to ensure complete evacuation 
of the drug, as othcrwi«c its action is hkelj to be cumulative Or, for this 
immediate follow-up cour«e, emetine bi«muth iodide (EBI) is favoured by 
some workers This is given in 3-gram do«e® for a week to 4cn da>«, m 
hard gelatin cap«ules, or as salol-coatcd pill®, taken at night two hours after 
a light evening meal and preceded if ncces®arj bv eome sedative mixture, 
phenoWbitonc 2 grains, or tincture of opium, 15 minim® Tlie«c precau- 
tions are necc*«ar> to ®top vomiting 

The treatment of the acute attack can be rounded off by prescribing 
liquid extract of kurchi, a drachm thrice dailj for three weeks to a month 
and «ome form of i«paghula (Planlopo ot ota) to be taken at night to regulate 
the bowels, a« great care «hould be taken to avoid constipation 

As far as po««ible, progrc«s should be checked b> 8igmoido«copy, but it 
must be remembered that mo«t of the lc«ion« are likelj to be out of feach 
of the sigmoidoscope 

The va®t majority of cases will respond to this course of treatment 
Those w ho do not must be looked upon as chrome case® and treated accord- 
inglj (tide infra) 

Diet — As stated above, at fir®t the diet must be light and fluid, lime 
whey, albumin water, -kimmed. milk, citrated milk, or Benger’s food, fruit 
juice and glucose, marmite, and chicken broth, and then light solids, milk 
puddings, egg dishes, and boiled fi«h Meat, fat and anj food w-ith much 
roughage should be av oided, as al«o should alcohol A semi vegetarian 
dietary, which does not contain too much rougnage, should be maintained 
for some time, as this tends to keep the large bowel content alkaline 

Toxic effects of emetiae —The iDO-t disastrous consequences may result from 
the iif advised admim tratioB of enjetme TJ»e«e results are the more frequent 
and serious on account of the dramatic earl) fat curable effects on the patients 
who are being poi-oned During the 1914-18 war, the writer saw many examples 
ot mexperienced medical officers giring two and even three grams of emetine 
daily for long periods and Itterallv killing their patients of whose fate they were 
often quite unaware on account of the frequent evacuations from hospital that 
are ine\itable m wartime In the «ub«equent yean he has seen athletic %oung 
mens hearti di-organized for >ear« through the failure of their medical advisers 
to realize that thev should advocate strict rest m bed during the whole tune 
a patient is taking emetine 

The most dangerous and important effect is on the heart in whic,. it produces 
mjocardial degenerative changes and alterations m conductivity with a fall of 
blood pre«"ure cardiac irregularity and acute d fatation as the result of any 
undue effort It also inav cause acute mental depression n-uriits myositis 
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changes m thu skm and nails, and diarrhoea, which last-named is likely to be 
attributed to the dysenteric condition 

Other symptoms — Abdominal pain may be severe and interfere with 
rest at night, m the latter case, morphia is certainly indicated for a night 
or so until the treatment takes effect, but minor degrees of discomfort can be 
aided by hot fomentations or turpentine stupes 

Tenesmus is less common but can be relieved in the same way as in 
bacillary dysentery {vide supra) 

Treatment of chronic amoebic dysentery — This presents one of the 
major problems of tropical medicine The action of emetine is specific if 
given early, and every effort should be made to give an efficient course in 
good time However, m the chronic stages, the action of emetine is very 
disappointing, and m the absence of hepatitis, it is questionable if it should 
be employed at all 

At this stage, drugs that have a direct action on the intestinal mucosa 
appear to act belter than emetine, and therefore emetine bismuth iodide, 
given as indicated above, is of value However, in the writer’s experience, 
carbarsone is the most useful drug at this stage, provided that there is no 
hepatitis or cirrhosis, other drugs such as yatren and its English equivalent 
chimofon, diodoquin, vioform and nvanol (an acridine compound) all have 
their special advocates, and it jnay be adiisable to give each a trial in an 
obstinate case, but even then a cure may not be effected until medicated 
bowel washes are also given 

Chimofon (yatren) is given in keratm-coated pills of 025 gramme 
(about 4 grams) each, one pill three times on the first day, the dose being 
increased to two pills and then three pills daily on the two succeeding days, 
if it can be tolerated, for ten days 

Vioform, also best given in the form of keratm'Coated capsules and 
diodoquin are given in doses of 063 gramme three or four times a day 
In, the case of the former, it is Oest to limit the course to 10 days, as toxic 
effects have been reported, but the latter can be continued safely up to a 
full three weeks 

For medicated bowel washes, chimofon (20 cem of a 25 per cent 
solution) 19 the most popular, and considerable success has been claimed 
with it by some workers although the writer has been less fortunate 
Manson-Bahr (1939) uses a combination of EBl by mouth and chimofon 
per rectum, which he claims is almost mfallible 

Other bowel medicaments have been* used with success, eg nvanol 
which is recomniended m a strength of 1 in 2 000, but the writer has usually 
found that silver nitrate solution combined with the administration by 
mouth of some ‘ specific ’ drug, e g carbarsone, is as good as the far more 
expensive yatren 

All medicated bowel washes must be preceded by a 2 per cent sodium 
bicarbonate enema, which the patient retains for about 10 minutes and then 
passes as completely as possible After this the medicated retention- 
enema IS run in slowly — about 8 ounces is usually sufficient for the patient 
to retain comfortably, he should retain this as long as po«sible, up to S hours 
in the case of yatren (2 5 per cent) Silver nitrate is given in increasing 
strength, from 1 m 750 up to 1 in 250 or even stronger If the enema 
causes much pam, it can be washed out immediately with normal saline, but 
if not, it should be retained as long as po^ible up to about 5 hours The 
patient should lie on his left side whilst the wash is being run m, and should 
then assume the knee elbow position to allow it to run well up into the trans- 
verse colon and, one hopes, beyond 

It 18 usually necessary to ke^ up the bowel washes for at least a 
fortnight before much benefit will be apparent, except some soothing effect 
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which 13 often an almost immediate result, and thej may ha^ e to be con- 
tmued daily for a month or more Later, as impro\ement is establi«hed, 
the washes may be reduced to one every other day 

After this course, extract of Xurcht and i«paghula (vtde supra) should 
be prescribed for at least tv\ o months 

Vacano — In chronic ulcers, which are mainly maintained by 
secondary infection, but m which the amcebae are still active, a vaccine, 
preferabij made from an organism obtained directly from the ulcer by 
means of the sigmoidoscope, is sometimes helpful (see p 412) \Vhen the 
secondary bacterial infection is overcome, the tieoucs are apparently better 
able to deal mth the amirbic infection 

Diet — Great care must be cxcrci«cd in advi«mg patients about their 
diet, in these chronic boa el conditions As much empha«ts should be laid 
on what the patient is going to take, as on what articles of diet ho should 
avoid, and this will depend on his normal dietary habits about which the 
doctor should question him carefully if he does not already know them The 
thoughtless recommendation of reslncted diet may lead to a patient’s 
eventually suffering from specific dietary deficiencies, if not general starva* 
tioa, which will help to maintain the bowel lesions The diet must contain 
the full quota of calories suitable for a person at rest and also all the 
vutamins and e«enlial minerals Meat, excels of fat coar«e vegetables and 
fnnts, spjces, condiments and piekJcs, very hot and very cold substances, 
strong tea or coffee, and alcohol, should be avoided 

As secondary infection of the ulcers is an important factor at thi« 
stage, it may be u«eful to attempt to mfluenee the intestinal flora by giving 
bulgancizcd milk (m India the ordinary 4ohi will serve the same purpose), 
with or without the addition of lacto«e, a heaped tableepoonful fir«t thing 
in the morning 


PREVENTION 

Man is apparently the sole source of infection so that proper fiecal 
disposal and sewage treatment are the roost important measures It should 
be remembered that the cysts — the infective form — will survive in a septic 
tank for some months 

Water is not usually incriminated — although it was the vehicle in at 
least two historic epidemics, however, it cannot be ignored, as ordinary 
chemical methods of water sterilization will not destroy cysts, although 
almost any form of filtration will The wnler believ es that more attention 
should be paid to water as a source of this infection 

ITncooked food, especially greensluffs in the growing of which human 
manure may have Iwen used, and food exposed to contamination by flies are 
probably the commonest sources of infection, and preventive measures 
should be adopted against the«e especially agam^t flies 

The I'olation of persons with acute dysenteric symptoms is of little 
value as a preventive measure, as such persons pass few cysts, it is im- 
portant however that, when they become convalescent they should be 
followed examined periodically, and, if they are found to be pa=sing cysts, 
treated 

Most of the measures for prevention are thus general eamtary 
measures, and the only special preventive measure is with reference to 
carriers {quod tndc) In institutions and households a systematic stool 
pammation should be carried out among t all food handlers and the 
‘ carriers ’ weeded out and treated What is at present impeding legislation 
m the matter of enforcing such precautions m public eating places is the 
uncertainty regarding the importance of the ‘cy=t-pas«er m temperate 
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countries, but the measure should be rigidly enforced in the case of the 
convalescent earner, especially in tropical countries 


PROGNOSIS 

This will depend on how soon treatment is undertaken and on its 
efficacy It is impossible to give figures, but an initial attack is very rarely 
fulminant Almost all the deaths that occur as a direct or indirect result 
of amcebic dysentery are due to neglect of treatment in the early stages 
There is however a small percentage of cases in nhich the symptoms 
persist for months and even years, despite (ordinarily) efficient measures 
With the establishment of hepatic complications the prognosis becomes 
graver {vide injra). 
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PLATES M AND XII 

1 EnMmirtfi ktstoli/lica trophoioite, ehowing ingested red corpuscles and charac- 
teristic nucleus 

2 lodamaba 6u/schli« Irophosoite, showing nucleus with large karyosome and 
^'ocuoJated endoplasm 

3 r ndoUmaz nana trophoioite showing chawcfenstic nuclear structure and hyaline 
pscudopodium 

4 Fntamaba eoU trophozoite showing granular pseudopodia, numerous coarse 
\acuolc3 m the endoplasm and the cliaractcristic nuclear structure 

5 large mononucleate cj«t with single gl>cogcn vacuole and two chromatoidal 
bodies 


0 Binuclcatc cyst showing dispersed glj cogen and three chromatoidal bodies 

7 Tlirce-nucleatc cjst showing single gl>cogen \acuole and two chromatoidal bodies, 
which arc more spherical than usual 

8 Large four nucleate ej’st with diTcrsed glycogen and five chromatoidal bodies 
0 Large four nucleate cjst with remnants of glycogen in center 

10 Medium-sized c>st eontaming four nuclei •mall glycogen vacuole and two typical 
chromatoidal bodies 


11 Small race mononucleate c>^t with dispersed gl>cogeQ and three chromatoidal 
bodies 

12 Small race bmuclcate cjst containing two glycogen areas and two chromatoidal 
b^ios 


13 Mononucleate cyst with large gljcogen vacuole 

14 Bmuclentc cyst with gbec^ea tacuole around (he margin of which are small 
splinter like chromatoidal lilies 


IS Four nucleate cyst. 


10 Pour nucleate cyst with nuclei in characteristic resting stage Typical chroma- 
totdal bodies present Might be confused with E hutolt/ttca if it were not for 
the splinter like chromatoidal bodies 

17 Typical eight nucleate cyst showing normal eccentric arrangement of the kary- 
osomes of nuclei in resting stage and typical chromatoidal bodies. 


18 Typical eight nucleate cyst showing the eccentric arrangement of the karyosomes 
and heavy chromatin masses on nuclear membrane 


19 Dienlamaba fraffilts Mononucleate trophozoite with large vacuoles The dis- 
persed arrangement of granules in a circle is probably the most characteristic 
li^rrangemenl of chromatin within the nucleus of D fragiba 


20 21 22 Cysts of Iodam<Eha butschln 


23 and 24 Endolimax nana 


2o Large Blaiiocysiu homtms 



Plate \I iTroplioioite* and cjsts) 




Plate XII (Cysts) 
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\mder E B (1912) An expetimenUl Study of the Action of 

IpecacURoha on Amcebx Trans Second 
JSicnni^ Congress Far Eastern Assoc Trap 
Med, Hongkong p 87 

^\ALw:lt E L , and Seli^ds A T\ Expcmncnlal Entamabic Dysentery PkUip- 
(1913) jnne J Sa, 8, 253 


Tlie Iron<hxmatoxytin Stainmg Method* 

The accurate differentiation of £niam<rba histolytica from other 
amccbaj and c>sts requires experience In most ca«es, an identification can 
be made from a galmc and an iodine specimen^ but intermediate forms uill 
'ometimes be encountered ^^htch defj identification in wet films and of 
ivhich e%cn the long-experienced mil prefer to see a hacmatoxylin stained 
specimen before making a final decision It therefore \mU be advisable for 
anjone who widies to learn to idenlifj arambae to use the iron-haimatoxjlm 
staining method roulinclj to supplement the net methods, at least for a time 
The staining metliod used by Dr John F Kcsscl, at Los Angeles, is a 
verj satisfactorj one The following description and the figures on Plates 
5Q and XII are taken from his Laboratory Syllabus, with his kind per- 
mission 


’A rapid method of iron hematorjlini sUuiing is given below In staining by 
this method it is imperatue that the slides be kept moist throughout the process 
Smears should be made quickly and the slides placed in fixative immediately sod 
care should be taken to transfer them npidly from one solution to another 

1 Smear fecal material on ebdes evenly and not too thick 

2 Place slide in Schaudinns fluid* heated to a temperature of 40*C Leave 

in 3 minutes 

3 Transfer to 70% alcohol for 2 minutes 

4 Transfer to 70% iodine alcohol for 2 minutes This is prepared by add 

log sufficient tincture of iodine to the alcohol to give a dark amber 
color 

5 Transfer to 70% alcohol for 2 minutes 

6 Trao<fer to 50% alcohol for 2 minutes 

7 ^\ash in runmog water for 2 minutes 

8 Transfer to 27o iron alum* at 40*C for 2 minutes 

9 ^^a<h in running water for 3 minutes 

10 Transfer to 0^7o aqueous hematoxylin* at 40°C for 2 minutes or longer 

Tils may van according to (he strenglb of the stain 

11 '\Sa<h in water for 2 minutes 

12 Decolorize in cold 2% aqueous iron alum The time varies from 1 to 5 

minutes depending upon bow deeply the objects have stamed Usu 
ally 2 minutes time is sufficient The decolonzmg may be watched 
under the micro^ope using a high dry objective 

13 Wash m running water for 10 minutes 

14 Transfer through 50% 70% 80% 90% and 100% alcohol for 2 minutes 

whi 

15 Place m xylol for 2 mmutes 

16 Mount m balsam or gum damar using a No 1 cover glass In place of 

step 14 two changes of dioiaoe may be used for dehydration ' 


* * Sc^iaudmn « Fixing Fluid Distilled water saturated with mercuric chloride 2 
parts 957o alcohol 1 part Add 5 to 10 cc of glacial acetic acid to every 100 cc of 
this mixture 

* ^on Alum 2% aqueous solntion of ammonium feme sulfate 

HemaloxT/lin Slam 05% aqueous solution of alcoholic npened Stain Stain 
solution is prepared by dissolving one part of hematoxylin crysUU in 10 parts of 
absolute alcohol This may be npened in one of several ways 

1 By the ordinary slow process of studing for several months 

2 By placing m an incubator for two weeks 

3 By adding hydrogen peroxide 

4 By adding carbolic acid and then boihng 

" ,1 be diluted to 05% by adding distilled water If upon 

®tain 13 found^to be insufficient^^npened a few drops of hydrogen peroxide 
5 of solution and the solution heated 


ir of ca^ohe acid should be ^ded to each 100 o 
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Historical — -The fl««oeiation between dyscnteiy nnd liver abscess has been 
su'pected 'ince the daj* of Galen, and tome of the earliest observations oi 
amcebai, namely those of Koch, Kartullis, and Osier, were made m mawnal Irom 
liver absce^e* But there was still a school of thought (eo- Andrew Duncan at 
the London School of Tropical Medicine) which denied the general associatio , 
mainly, it appear* on account of failure to find the amcebx in the ° . 
larger abscesses In 1886, Norman Chevers and Maclean advocated 
then used in the treatment of ammbic dysentery . m hepatitis to „i„t,on 

formation Between 1902 and 1907, Rogers definitely established ^ ^ 
between amcebie dysentery and liver abscess by showing that *“ ® P he al“0 
of cases amcebie could be recovered from the walls of of 

suggested that some specific medianal treatment, eg i treatment 

rc’SS 'iixsr... 

epidemio.osy,-Th= cause of 

presence of ainceb!e m the hcer adiich they -each o.a the P"rtcl 'non 1 

L ulcer m the colon (see p 431), “ 90 pi cent of 

clear history of past dysentery is ™' obsOTers, aSd m little 

instances, according to the expenence o 

more than 50 per cent are amcebse found m tne .toois a 

abscess is diagnosed 
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* Further m the cpidemiologj of the conditions there ire manj un 
explained facts for example that amccbic ab‘:cc«s «eIdom occurs in 
tcmi>cratc climates though nmcebnsis is common {tndc supra) that it is 
ten to ti^cnt} times more common amongst \i«itor> and «ojourncrs in the 
tropic® than amongst the natnc resident® and that it is ten times more 
common in men than in v.omen 

One explanation i® that alcoholic exec® cs prcdi«po«e to tlic«e condition® 
but this IS not a sufficient explanation of the rclati\cl> high incidence in 
India at the prc«ent time among«t the Briti h troop'* who e indulgence in 
alcohol H at lea®t limited bj opportunitj c%cn if not by inclination and of 
the rantj among't certain hard dnnkmg groups of more acclimatized 
Furopean® It is a subject that should be remosed f’-om tho fer\ent atmos 
phere of prohibitionists propaganda into the cold light of «tatiet cal research 

The writer considers that there arc indication® that the lug icr incidence 
ma% be correlated with a hcaaa, meal diet and/or with lack, of the immunity 
produced bj prea lou® experience but he admits that hi® data w ouid w ith 
«tand statistic anah ®is no better than would that of hi predece««ors 

Am®bie In cr abscess doc® not occur in children and i« rare below the 
age of 20 j cars 

Amccbic hepatitis is probably a a era much more common condition 
than IS indicated in the literature on the subject in which figurc> are ha cd 
tnainlj on the ca*»,« in which Iner ab®ce s «ub equcntla dc%clop« 

SYMPTOMATOLOGY 

Each of the four stages m the pathological process («cc.p 432) of the 
inaasion of the In or has its corre ponding clinical picture though it i® of 
course not po*«ible to be dogmatic as to the exact signs and &>inptoms that 
will be produced at each stage 

the imld form of amecbie hepatitis is indicated by malaise a low 
irregular but fairly constant fever and a feeling of hcaainoss and con 
striction below tl c diaphragm or actual pain in the In or region tl e Iner 
will he enlarged and tender and the white coll count slightly rai cd 10000 
to 12000 per cnim Treatment for hepatic congestion eg calomel and 
“odiura sulphate or mercury pill will not usually be sufficient but a terv 
marked improiemcnt will follow a few injections of emetine 

Tlie eaidcnce that «uch an attack is amteb c 1 cpatitis i-. not conclu®ne 
and the iinproa eraent caused b\ emetine though ®ugge tn c i not rc n 
firmatorj as the writer btlieaes that this drug often has a non specific effect 
on hepatitic congestion but m patients who later doelop Iner ab®ccss a 
hi'ton of such attacks is very common and from a pathological point of 
Mew It IS extremely probable that a small ®hower of an rcbai i ouId cau e 
a minor degree of hepatitis that the natural tis uc rc«i®tancc in an undamaged 
'iner raig’n't weYi oacrcome Rogers has u®ed the term -nre suppurative 
stage for this but this term is aaoided here becau e it seems to indicate 
ineaitable suppuration which e\en in the untreated patient is not justi 
fiable 

In the next stage in which there is miliary abscess formation the 
clinical picture is likely to be both more ®e\ere and more chronic the 
temperature may des elop a more hectic el aracter an 1 be accompanied b\ 
‘Caere sweating The Iner is u'uallj enlarged and tender but not con 
tmuou«ly ®o e®peciall\ m the more clronic forms when the temperature 
cl art may show peno Is of intermission The leucocyte count is now 
definitely rai ed being usually 15000 to 18000 per c mm with a slight pre 
dominance of polj morpbonuclcars Hero again pre suppuratiie is an 
inappropriate adjectn c as suppuration is almost certamlj occurring m small 
circumscribed areas where periods of subsidence of actmtj alternate with 
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S°rn? ""tl ad'Mcc At tl.is stagc also, cmctme will often 

lontro the condition, but H must bo (pven for a longer time 

i he stage of liver abscess will usually present a more definite elmical 
picture, but ncvcrthclces there are many cases tliat show few or none of 
the cla'isical sicns and symptoms, and cases are on record in uhich an 
S df hcnUl/”'^' ™ ^ previous record 

The patient may gno a history of previous illness that v\ould corres- 
pond w ith the earlier stages referred to above, but on the other hand, the onset 
may be sudden, as the symptoms arc more associated with the body’s reaction 
10 IJie mvawon than nith the m\astoti itself which may have taken pface 
rapidly and unimpeded Jloncver, he mil usually be seriously ill, he will 
have a grey look with a aub-iclcric tinting of the skm and sclerotic®, but 
not often actual jaundice The on«ct of fever 
ma> be sudden, w ith a rigor, or it may develop 
more gradually into a hectic remittent, occa- 
sionally an intermittent, or even a high con- 
limious, fever with severe sweating Hw 
pulse will be rapid, he may complain of 
djsphngia, indigestion, severe liver pain, which 
IS u«unll> stabbing in nature and very often 
referred to tlio right shoulder, and an irritable 
cough The Icucocj to count w ill be 20,000 per 
c mm or more but this is not a constant find- 
ing (see figure 130) and a normal or a lower 
count docs not cxcluilo liver ab«cess especially 
in an Indian patient The liver is always 
enlarged and tender, but the rectus maj be 
«o rigid that tins is difficult to feel Pam will 
he caused wlien the tliorax over the liver area 
IS pressed between the hands, there vrill also be tenderness in the inter- 
costal spaces, and there raa\ be some mter-costa! cedema 

Otlicr phjsical signs will depend on the size and position of the absoes® 

If It 18 in the left lobe or m the palpable portion of the liver below the 
costal arch it may produce a local bulge in the abdominal wall which it 
18 possible to recognize as an abscess, it may be tense, but it is more 
usually soft and can m any case readily be distinguished from a hydatid 
c>st by the absence of the characteristic thrill of the latter 

There will often be rales or friction sounds at the base of the right 

lung 

A -ray examination wiU be invaluable, as the commonest site is in the 
right lobe just below the diaphragm There will usually be definite limita- 
tion of movement of the diaphragm on the right side, it may be much higiier 
than normal or it may show a defimte localized bulge There may be 
evidence of the involvement of the lung at the base and the heart may be 
pushed over to the left side {see plates XfZI and XIV) 

The abscess may point and eventually rupture externally either 
laterally through the chest wall or below the costal margin, or it may 
rupture internally in a number of directions Probably the most common 
route taken by the abscess is to rupture into the lung or bronchus, this can 
sometimes be foreshadowed by suggestive physical signs and/or symptoms 
referable to the lung or pleural cavity, or by a-ray When the abscess 
r,mturps mto the lung, the contents are immediately coughed out, airf 


Figiir® 130 Shews the incon- 
stancy of the leueocytosM 
m liver abscess, the condi- 
tion responded to emetine 
treatment 


runtnrps into the lung, the eonteots wc ,*aaaaavs-.s>vs,v ---o — ■. 

the patient may die of dyspncea, or of shock, I’ut, if he jf™ f 

the immediate effects complete recovery is very common Jhe 
the abscess collapse and close the opening and sepsis may be obviated 




PUITE XIII 

Amahtc Itver abscess 



Fig I4— Showiag the high raised right dome of the 
diaphngm, it has an uausually c]eaD>cut outline 
The heart u pu«hed over to the left Two pint* 
of pus were obtained by aspiration 



Fig 2 — Showing a local dome^aped swelling super- 
imposed on the nglit dome 





Plate XIV 
Amabic liver abscess 







Fib 3— ^hoKioB another high right dome 



Fig 4 — ^In this ease the diaphrasm is scarcely raised, but 
the lung IS apparently involved Two days before 
this nas taken the patient coughed up over a 
pint of pus, be made an uninterrupted recovery 
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Rupture mto the pleural ca\it> i4 far less common Other common direc- 
tions are mto one of the hollow M«cera stomach, duodenum or large 
mte'-tine Rupture into the pcncardium, the gal! bladder, the pelvis 
of the kidney or mto the loo'^e pennephne tissue and into the peritoneal 
cavitv has been reported (sc^ figure 131) 

■diagnosis — If the patient gives a history 
of living in the tropics under conditions in which 
he is likclj to have acquired an amccbic infcc 
tion not too much attention «hould be paid to 
whether he has actually suffered from amccbic 
dysentery, or whether he has the infection at the 
moment, though either fact would add weight 
toward® a po«itivc diagno«i5 Clinical and 
radiological evidence has been discus®cd above, 
and the re«pon®c to emetine has been mentioned 
and will be di«cu«sed again under treatment but 
it should be emphasised here that at any stage 
the thttapevitvc itst with emetme 19 of value m 
the early stage of simple hepatitis, a definite 
re®pon®c will usually follow three daily injec- 
tions, if It IS su'pected that the stage of miliary 
ab®cc«<c3 lias been reached at least six ®hould be 
given and even when there is a large abscess 
some distinct clmica) improvement will usually 
follow SIX injections but it may be adv i«able to 
persist up to nine The blood picture will give 
additional evidence but it must be remembered 
that the lcucocyto«i3 is neither as constant nor 
a» high as one might expect The final court m 
the diagnoMs of liver ab ccss is an exploratory 
puncture 

</Tecbniqe( of cxplorxory ownctot* — A hrjrf* serum syringe with a needle 
of moderate bore (awut 00 9) not le«s than 3) inches long is used A local 
ansesthetic fhonld be miectetl at the point wleeted The needle is in«etted 
either at & point where the ebseess appears to be pointing or when there is no 
such indication in the 8tb interspace la the mid axillary line and thrust into 
the liver substance at first rn a slightly upward end forward direction towards 
the right cupola of the diaphragm if no pus is obtained the needle is 
partly withdrawn and pushed in again in another direction, a third or even a 
fourih attempt may be made but if the^ fad it must be assumed that there 
13 no large absce<fl present If the anatomy of the liver is vimnhred if 
common seD<e is u<ed tod if care is taken to avoid the gallbladder and not to 
1.hTCi»V Vhe Tiepd'ie in Vo a ArqAVi greaVer \Viati inthw vn any direcViori the 
procedure is a reasonably aafe one From time to time the plunger is withdrawn 
and if an abscess is entered the syringe will fill with pus either a chocolate- 
brown the typical anchovy sauce or ordinary yellow pus In some cases it is 
very viscid and it is only possible to obtain very little through the ordinary 
explormg needle it is advisable to detach the syringe and pass m a stylet to 
remove any blockage Amcebas are rarely found m the pus tou® withdrawn and 
therefore the direct examination of the fluid will give little information but a 
culture should be made as the subsequent treatment of the case will depend on 
whether or not the ab«cess is alreadv secondarily infected {In an active abscess 
amcebs are present but ate confined to the walls of the abscess cavity, and will 
therefore only be found in the last few ounces of pus when the ab®ce«s is later 
aspirated vide infra) 

Differential diagnosis — In view of the v ery considerable variability 
in the signs and pjmptoms of amcebic hepatitis and liver abscess and the 
pos'ible ab'ence of any, e«peciall 5 in the earlj stage®, an adequate dis 
cu'sion on this subject would cover half the field of internal medicine In 



J Figure 131 Diagram 
a) ovriog some of the 
directions m which a 
liver abscess maj 
biir®t 

1 Into the lung or 
pleural cavity 
3 Into the stomach 

3 Into the duodenum 

4 Into the cacum 
0 T1 rough the «kin 
6 Into the pen 

cardium 
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AMCFDIC IirrATITIS AND LIVEH ABSCESS 


these circumstances, it v,ill be best to gi\c a short classification, «ith a /en 
examples, of tlic diseases that maj simulate, or be simulated by, aracebic 
hepatitis and li\cr ab«ccs<» 

Febrile conditions. Long fever* —Typhoid, tuberculous, and Baalltis 
colt infections, the Pel-Ebstcin syndrome, undulnnt fever, and kala-azar 

Short fever* —Malaria, relapsing fever, rat-bite fever, and lepto- 
spirosis 

In most of these conditions cither rigors or profuse sweating will some- 
times, if not usuallj, occur, and either of these symptoms will heighten the 
similarity 

Hepatic enlargements. Generalized — Hepatic congestion, active or 
passive, infective hepatitis, kala-azar, schistosomiasis, early cirrhosis, syph- 
ilis, tuberculosis, actinomycosis, Icukieaiia, and tuJarmmja 

Localized — Hjdatirt c>«t (suppurating oi otherwise), gumma, car- 
cinoma, and pjmmic nb’cosscs 

Extra-hfpatic conditions — Pneumonia, basal plcurisv and empyema, 
cholccjstitis and suppurative cholangitis, pj elonephritis, perinephric 
abscess, and sub-phrenic ab«ccs3, appendicitis with complications 

TREATMENT 

General — The patient must be confined to bed whenever a definite 
diagno«is of amoebic hepatitis or liver abscess is made He should be given 
a light diet, mamlj of milk and milk products during the febnle bouts, 
with plcntj of fruit juice and gluco«c to drink 



Fi'nire 132 Showing fi\e stages of Iner imoIvemeDt and the treatment of 
° choice in each case 


Pam should be relmcd bj local application-, hot fomentation or anti- 
phlogistm Sleep should be ensured by bromide and aspirin, phenobarlu- 
tone, or Dover’s powder , 

The bowels should be kept open, if ncce^ry with magnesium suipbate, 
liquorice powder, or a mercury and aIo« piU (see p 51) henefieial 

In severe ca'es, a daily dose of intravenous gjuco«e wdl 
Specific— It IS in the hepatic complications of amcebic 
emetme is of the greatest value, and in amcebic liver ab-ce-s, the combin 




TREATMENT 
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treatment of emetine admini (ration with a-^piration is a ^erj great adiance 
on the previous method of open operation m which the death rate was al- 
vravs above 40 per cent ... , x .. 

At every «tage of the invasion of the liver b> amcebaj, emetme w ol 
value Some indication has alread> been given of what may be expected 
from emetine administration 

^Vhllc in the earliest stage of hqialitis three one-gram miecuons will 
usuallj cau«e a definite clinical improvement, it is well to add another 
three injections when one is satisfied as to the specific nature of the infection 

In the earlj suppurative stage two courses of six injections each (or 
nine injections followed bj three arc preferred by some phjsicians see 
figure 133) with a short interval between them are usually neces'arj 

Arpiration —Even when 
a large abscess baa obviously 
formed it is quite often 
jmssible to control the condi 
tion by emetine alone without 
aspiration However, if the 
evidence points to a large 
abscess or if preliminary 
ircaliaent wjjde perhaps con- 
trolling the fever to some 
extent has obviously not com- 
pletely halted the pathological 
procc«3 it will be as well not 
to postpone aspiration any 
longer If emetine has not 
already been given and if the urgenej of the occasion ®eems to permit it 
should be given before the operation if not, then after operation until the 
fever is controlled or 12 injections have been given In a eenous condition 
like this certain rioks {tee p 439) which might be unjustifiable m other 
circumstances, have to be taken with emetme dosage (ep ca^es of figures 
134 and 135) 



rteuK 133 fhontsir a nptd response (o 
emetiBc the proew had probably reecbed 
oa]> the ffliliio’-absees etage 
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!SBi 
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Figure 134 Showing delayed Pespoose to an overdone of emetme 
(see text) 


In the ca»e of which the temperature chart is shown (figure 131) aspiration 
W-as ser ously contemplated as hts temperature had not fallen after 12 emetme 
mjections but instead emeline was given again and aspiration obviated la 
another case (figure 135) both aspiration and emetine were necessaiy but the 
patient eventually recoiered 

Twhoiqu* of »pii»i«n After a encwsslul exploratory puncture (vide supra), 
the cannula of Fotam s asturating apparatus with the trocar ut position is insertea 
along the tract along which the exploring needle passed and as nearly as possible 
to the same depth The stylet is then withdrawn and the negatiie pressure from 
the exhausted Fotaine botUe turned on H the point is in the cavity pus will 
dram into the bottle rto more than two pints ahould be withdrawn at one sitting 
It may be necessary to replace the stylet periodically if the cannula becomes 
blocked 



AMccBrc irerATins and li\tr abscess 

After the abscess has been aspirated, if the fever continues it mav 
be advisable to gi\c further emetine injections The risk of Eivinc the«e 
the risk of allowing the pathological process 
in the Iner to extend Cvcntuallv, even m an uninfected abscess the time 
may come Mhcn open drainaRo njll ha\e to be considered, but this should 
be postponed as long as possible, for once a drainage tube is put in. con 
tamination is inevitable * ' 

When it 18 known that the abscess is <ccondarily infected, open drainage 
IS the onl> treatment Tins procedure w within the reaJm of the surgeon 
and the technique will not be described here, it might however be mentioned 
that re'cetton of a rib is often nece^^arj 



Figure 135 This ^v<l9 a very IkkI ca«e tvo liver and one pleural aspirations 
were required as well as 20 grains of emetine 

Prevention — Basically the prevention of liver ab'cess is the prevention 
of amoibic infection There appears to be no danger of liver abscess 
developing in the intestinal aniabic infections that occur in temperate 
climates but in a tropical country such an infection must be looked upon 
QS a potential danger and certainly m all ca«es m which there is frank 
dysentery, early and thorough treatment must bo given Emetine appears 
to be the only specific where the liver is affected or threatened (vide supro) 
On general principles one might advocate moderation in the consump 
tion of alcohol, or a v egetanan diet, for a person with intestinal amabiasi* 
but the writer questions the specific efficacy of the first measure and has no 
proof to offer regarding the second 

Prognosis —Without emetine the prognosis in liver abscess is poor, tne 
death rate was placed at least 50 per cenU— and is sometimes reported as 
70 per cent — in pre emetine da>s t, 

In amcebic hepatitis by efficient treatment, it should be possible to 
prevent abscess formation m every case but later, when an abscess Ms 
developed, the death rate is still from 10 to 16 per cent 



OTHER PROTOZOAL AND METAZOAL 
DYSENTERIES AND DIARRHCEAS 


PACE 


Flagellate diarrikpas Giardiasis 451 

Discussion 451 

Historical 451 

Epidemiology — /Etiology and pathology — Symptomatology — Diag- 
nosvs — Treatment 452 

CiLlATB DYSENTERY BaLANTIDIASIS 453 

CocciDioais 454 

Helminthic oiARRiictAs and disbnterjes 455 

Trematodo diarrhoea 465 

Nematode diarrhoeas and dysenteries 455 

FLAGELLATE DIARRHCEAS GIARDIASIS 


Dsscuijion —The commoDest intestinal flagellates are Trichomonas 
intestinalw and Ckilomastix mesnili which infest the cacum and large 
intestine, and Gtardia cntenca {Giardta tntesUnalis or lamhlta) which is 
found in largest numbers in the duodenum and small intestine The only 
flagellate about the pathogenicity of which there seems to be any unanimity 
of opinion IS Oiardia entenca It is usually agreed 
that the other flagellate” are found more frcquentlj 
in an unhealthy stool than m a formed one, but 
this does not mean that the flagellates cause this 
condition, on the contrary, the condition of the 
boYvol probably encourages the flagellates to 
multiply so that they are always found m greater 
numbers Their presence if known to the patient, 
may encourage a neurasthenic subiect to take an 
unhealthy interest in his bowel fauna, but there is 
little evidence of their pathogenicity 

The writer has until recently always questioned 
the pathogenicity of Gtardia entenca, and, except 
in children m whom he was sstisficd that it 
did cause diarrhoea he was inclined to place it m the same category as the 
other flagellates During the last few years, since in fact, the introduction 
of a specific treatment for this infection all his doubts have been dispelled 
As it would be absurd for the writer to describe a symptomatology 
which he does not believe exists, he will make no further reference to the 
other flagellates, and will discuss only giardiasis 

Hi]ton<aI —Leeuwenhoek discovered the parasite whilst using his primitive 
microscope in I6S1 It was rediscovered as a human parasite by Lambl in 1859, 
and given the name Lambla tntestmttbs bat as another species of the genus bad 
previously been described and given the generic name Oiardia Lambl s parasite 



Figure 136 Gtardtoen- 
tenctt Trophozoites 
(1 and 2) and cysts 
(3 and 4) 
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woa tcnatued Otardui tnlcstln(^l^ It «as later 
^testinalu was already occupied abd that Uie 
Tha name Giardut lamblui Js also used, but u 
of nomenclature 


pointed out that the epccific name 
correct name u Outrdia enlenta 
r not m accordance with the rules 


“II countries, but 13 probably 
S-nAtro " ‘ 1 "/ 'f p^sons of all ages, but it 

fn 0 27 ll'”" ■" “'lull* n !omi 

\ “•?“l samples from a mixed population 

raamincd in Calculi bclycen 1035 and 1938 In children, the general 
infection rate is higher ® 

,r. “PP““''“ '5 ''“pa 7?““"" far attributing anj racial predilection 

to this infection, and, although the incidence is to some extent in\erseJ 3 ' 
correlated 3Mtn the sanitary scn«e of the community, it is not uncommon 
amongst claves that are xen careful about their food and personal habits 
I here is Iittfc reason for bcIicMng that individuals of the classes that «how 
the highest infection rate ha3c acquired any tolerance to tlie ill-effects of 
the infection, the UTitcr has frequently seen symptomatic giardiasis in 
such persons 


/Etiology and pathology —Giardia enfcnca i- a flagellate parasite 
■with a trophozoite and a cystic stage The former is pear-shaped and 
dorsally conxex, it has a ‘sucking disc' in its xentral concaMty, and four 
pairs 0 / flagella, it has a colourless granular cy topksra, and t^o nuclei (not 
seen in the unstained specimen) , in size it vanes from 10 to 20^ in length 
and from 5 to 15i»in breadth, it is activch motile m the fre«hh-pa« ed fluid 
stool, but soon loses its flagella and motility in a formed or stale stool 
The cysts arc oyal, 8 to 12>* in length and 7 to 10/» in breadth, they are 
colourless, and ha^o four nuclei and a well-deflned cyst nail 

Tho parasite liycs and multiplies in the intestinal tract, from the 
duodenum to the cicum Both the cy«ls and the trophozoites are found in 
the stools, but the trophozoites will be found m larger numbers in samples 
obtained oy duodenal aspiration 

The flagellates become attached fo the intestinal rauco«a nhich they 
irritate, causing it to secrete an excess of mucus It is al'O yery probable 
that they affect the function of the mucous membrane and interfere with 
absorption A •\ariety of lesions has been attributed to giardia infestation 
but it seems very doubtful if the parasite can be held «oIely responsible for 
any of them It does not appear to have any imasue properties 

Symptomacology — ^At present the symptomatology' is not well defined, 
as the infection is so frequently as'ociated with other infections, but a large 
variety of symptoms clear up ivhen the infection disappears under specific 
treatment, and one is naturally inclined to attribute the*e to giardiasis 
However, it is quite ofamous that there are many persons with giardia infec- 
tion, who suffer no recognizable ill effects 

The most constant symptoms are (a) diarrhoea — the stools are 
usually loose and watery, but may be definitely fatty, (6) abdominal pain 
or discomfort, either m the upper segment often associated with flatulence 
and sometimes with ^omltmg and usually accompanied by loss of appetite, 
or in the lower segment, with gnping pains usually relieied by defiecation, 


and (c) irregular fever , j r „ 

Children aI«o are usually irritable and tiresome and develop capn 
Clous appetites A condition very like ewhae disease is rf ogmzed as be^ 
caused by gmi-diasis, and seieral of the unler’s adult pabcuts l>a™ 
a condition suggestive of sprue (9v) mth marked 
macrocytic aniemia, and a fatty diarrhica with actual 
in the stools Specific treatment has caused ft rapid disappearance 


signs and symptoms 



CUUTE DTSEKTERT BALANTIDIASIS 453 

In addition adult patients often feel definitely ill and weak, and they 
may exhibit ncnous symptoms such as irntabilily and anxiety 

Abdominal tendeme's is constant in the cases with symptoms, this 
is usually in the epigastrium, but Bometiraes in the region of the caicura 
where «ome thickening of the gut can be fell in thin individuals 

Diagnosis —The sjmptoms are loo pleomorphic and too vague to allow 
an un«upported clinical diagnosi The finding of the flagellate or its cysts 
in the stool is of course diagnostic of giardiasis, though the symptoms may 
be due to another cau«e, but flagellates are not always found, and duodenal 
aspiration may be ad\n«able in a case under strong suspicion This pro- 
cedure IS essential, if cure is to be definitely confirmed 

Treatment —Of the innumerable treatments advocated none pro\ed 
really «ucce«eful until Brumpt (1937) and Martin (1937) introduced 
mepacrine (atebrm) which appears to be a specific 

A large percentage of complete cures will be achieved with a course 
of 0 1 gramme three times a day for five days Children should be given 
smaller do'es (*cc p 101) A <econd course after on interval of about 
a week will be necessary in a few cases If there is any doubt about the 
cure it H ad\ i«able to gn e this second course 

CILIATE DYSENTERY BALANTIDIASIS 
Although balantidiasis is a rare infection there seems no possible 
question that it occurs and may be «enous Borne 250 eases ha\e been 
recorded 

Geographical distribution —Balantidiasis appears to ha\e a universal 
distribution but far more ca«e8 have been reported in temperate countries 
than in the tropics Ca«es have been reported from most European and 
A«iatic countries including both England and India, but it is not common 
in either, in the case of the latter, this will easily be understood Two 
ca«e8 ha\e been reported from North America, and seAeral from South 
America and Africa 

Occupational incidence —It occurs in swine- 
herds and pork-butchers and other persons 
clo«cly as«ociatcd with pigs 

ittiology — Balantidium coh is a ciliate 
protozoa, a natural parasite of pigs, to which it 
appears to do little harm It is tran«mitted to 
man apparently by food contamination &peri- 
mentally it is transmitted with great difficulty 
Pathology — ^The parasites invade the 
mucosa of the large intestine apparently in 
exactly the same way as does Entamceba 
tfii® been ^.Tftenng Vne cry pis oi 

Lieberkuhn the parasites 'ecrete a kind of cytolyin, and penetrate into the 
“ubmuco^a, and thence even into the intestinal lymph nodes The ulceration 
produced is similar to that of amoebic dysentery Perforation has been 
reported 

Symptomatology —This is again indistinguishable from that of amcebic 
dysentery The onset is often ^cry insidious but the condition may develop 
seriously, and it is usually very persistent Ansmia is a marked feature 
and later cachexia develop® 

Diagnosis will be made only by finding the Balantidium coh in the 
stool It IS a large parasite easily seen with the low power lens 

Treatment —This has not been very satisfactory Large (dangerous) 
doses of emetine, gr 1 daily for 15 to 20 days, have produced a cure in a 
number of ca'es, and recently methylene blue— administered by mouth in 



Figure 137 BalanUdium coh 
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countries but is probably 

mn4o l"r* '? *''°P'C= It M found in persons of all agc«, but 

ovnmonJ' 'r S smuplcs from a mixed population 
St™ r“to ^“lier’’”'™'’ 6»eral 

i iiJ''"''; “PP™to ‘9 >'0 ,00 reason for nttributmg anj racial predilection 
to this infection, flnu, nllhough the incidence is to «onie extent inverseh 
correlotcd ^ith the eanitarj scn<«c of the coramunitj, it is not uncommon 
amongst cla®«es that ore ler^ careful about their f^ood and personal habits 
Iherc IS little reason for bclie\ing that individuals of the claves that sho^ 
the highest infection rate ha\c acquired any tolerance to the ill-effects of 
the infection, the ^Titer has frcqucntlj seen B>inptomatic giardiasis in 
such persons 

d^tioJogy and pathology • — Gzardia cntenca is a flagellate parasite 
with a trophoroitc and a c>8tic stage The former is pear shaped and 
dorsally convex, it has a ‘sucking disc ' in its ventral concavity, and four 
pairs of flagella, it has a colourless granular cjtophem, and tv,o nuclei (not 
seen m the unstained specimen), in size it vanes from 10 to 20iU in length 
and from 5 to 15^ in breadth, it is octivch motile in the freshh pis«ed fluid 
stool, but soon lo«cs its flagella and motilitv in n formed or stale stool 
The cysts arc oval, 8 to 12^ m length and 7 to lO/i in breadth, they are 
coIouf/e«s and have four nuclei and a well defined cjst wall 

The parasite lives and multiplies m the intestinal tract, from the 
duodenum to the coicum Both the cysts and the trophozoites are found m 
the stools but tlie trophozoites will be found m larger numbers m samples 
obtained by duodenal aspiration 

'Ihe flagellates become attached to the intestinal muco«a uhich fhe> 
irritate, causmg it to secrete an excess of mucus It is al«o verj probable 
that they affect the function of the mucous membrane and interfere vrith 
absorption A variety of lesions has been attributed to giardia infestation 
but It seems very doubtful if the parasite can be held 'olely responsible for 
any of them It does not appear to have anv mv a^iv o properties 

Symptomatology — ^At present the gymptomatologj is not well defined, 
as the infection is so frequently associated with other infections, but a large 
variety of symptoms clear up when the infection disappears under specific 
treatment, and one is naturally inclined to attribute these to giardiasis 
However, it is quite obvious that there are many persons with giardia infec 
tion, who suffer no recognizable iH effect" 

The most constant symptoms are (a) diarrhoea — the stools are 
usually loose and watery, but may be definitely fatty, (6) abdominal pain 
or discomfort, either m the upper segment often associated with flatulence 
and sometimes with vomiting, and usually accompanied by loss of appetite 
or m the lower segment, with gripmg pants usually relieved by defffication, 
and (c) irregular fever . . , , 

Children also are usually imtable and tire ome and develop capri 
Clous appetites A condition very like coebac di-easc is 
caused by giardiasis and several of the writers adult patients b"'/ 
a condition suggestive of sprue (gti ) mth marked anorexia 8 
macrocytic anmm.a and a fatty diarrhma with actual 
m the stools Specific treatment has caused a rapid disappearance ol 
Signs and symptoms 
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In addition, adult patients often feel definitely ill and v.eak, and they 
may exhibit nenous symptoms, such as irritability and anxiety 

Abdominal tenderne«s is con«»tant in the cases i\ith symptoms, this 
IS u«ually in the epigastrium, but sometimes m the region of the cscum 
where «ome thickening of the gut can be felt in thin individuals 

Diagnosis — The symptoms arc loo pleomorphic and too "vague to allow 
an unsupported clinical diagnosi-* The finding of the flagellate or its cysts 
in the stool is of cour«e diagnostic of giardiasis, though the symptoms may 
be due to another cau«e, but flagellates are not always found, and duodenal 
aspiration may be advisable in a case under strong suspicion This pro- 
cedure IS essential, if cure is to be definitely confirmed 

TfMrmrnt — Of the innumerable treatments advocated none proved 
really «ucce«sful, until Brumpt (1937) and Martin (1937) introduced 
mepacrine (atebnn), which appears to be a specific 

A large percentage of complete cures will be achieved with a course 
of 0 I gramme three times a day for five days Children should be given 
•^mailer do«e« (see p 101) A second course after an interval of about 
a week will be nece«sary in a few cases If there is any doubt about the 
cure, it IS adv liable to giv e this second course 

CILIATE DYSEhTTERY BALANTIDIASIS 
Although balantidiasis is a rate infection, there seems no possible 
question that it occurs and maj bo «enom Some 250 cases have been 
recorded 

Geographical distribution — Balantidiasis appears to have a universal 
dirtribution, but far more ca«es hove been reported m temperate countries 
than in the tropics Ca«e3 have been reported from most European and 
Asiatic countries, including both England and India, but it is not common 
m either, in the ca«e of the latter, this will easily be understood Two 
cases have been reported from North America and several from South 
America and Africa 

Occupational incidence —It occurs in swme- 
herds and pork-butchers and other persons 
closely associated with pigs 

i^tiology — Balanhdium coh is a ciliate 
protoioa a natural parasite of pigs, to which it 
appears to do little harm It is tranemitted to 
man apparently by food contamination Experi- 
mentally, It IS transmitted with great difficulty 
Pathology — The parasites invade the 
mucosa of the large intestine apparently in 
exarfJy the same way as does Entam/xba 
ftiitolytica The ileum has also been involved Entering the crypts of 
Lieberkuhn, the parasites «ecrete a kind of cytolysm, and penetrate into the 
«ubmucoea, and thence even into the mtestinal lymph nodes The ulceration 
produced is similar to that of amoebic dysentery Perforation has been 
reported 

Symptomatology — This is again indistinguishable from that of amoebic 
dysentery The on«et is often v ery insidious, but the condition may dev elop 
Eeriou«lj, and it is usually very persistent Antemia is a marked feature 
and later cachexia develops 

Diagnosis will be made only by finding the Balantidium coh in the 
stool It 13 a large parasite easUy seen with the low-power lens 

Treatment —This has not bem very satisfactory Large (dangerous) 
doses of emetine, gr 1 daily for 15 to ^ days, have produced a cure m a 
number of ca^es, and recently methylene blue — administered by mouth in 
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2-grom pills and ns nn enema m a strength of I m 3,000— has been used aith 
Teessf^lir “ l-ve’aUo"boe„ used 

Prognosis -A number of deaths have been reported The mortality 
can be placed at bctaccn 10 and 20 per cent uioriaiiiy 

In some cases, the infection has persisted for from four to fifteen years 
COCCIDIOSIS 

Infections with the coccidium, /soApora fiominis, are not rare m the 
tropics and sub-tropics, and arc usually associated isitli sub-acute dysen- 
Icnc sj mptoms 

Epidemiology — ^Thc infection has been 
reported m most countries in the tiopics and sub- 
tropics, but rarely in the temperate rones The 
apparently greater frequency in the Jfediterrancan 
area probably reflects onij the fact that greater 
attention has been paid to it there In routine stool 
examinations in India, it is not such a rare finding 
that ob‘?cr\er8 think it necessary to report each 
ease nine cases ha\e been encountered in the last 
twenty jears at the Calcutta School of Tropical 
tffKA /r^\ 1 (Das Gupta, 1934) 

I "^l I mnjorit> of the infections reported ha^e 

rV. J irt*vi 1 apparently been in adults 

/Etiology and pathology — ^The parasite, 
Isospora homxnis, infests the small intestine and 
in\ ades the muco«a The oocysts, which arc found 
in the stools, hate the general appearance of helmm- 
tiiic ova, they arc oval, 25 to 32 m >n length aod 12 
to 16/i in breadth, thev are colourless, and consist 
of a distinct cyst wall, a dear cytoplasm, and a 
central sporoblast with contained spores, the sporo- 
blast IS more or less round and occupies the whole 
breadth of the parasite 

Infection of man takes place in the oocyst 
stage by the oral route 

A heavy infection w ill cause a catarrhal condi- 
tion of the mucosa ratlier than ulceration, and will 
interfere with its function" 

Symptomatologf Symptoinksa lafeciions are 
not uncommon Infection is usually associated with 
miJd chronic diarrhccal symptoms, some malai«e 
and mental depression, loss of appetite and w eight, 
and occasionally epigastric discomfort 

TJie stools are light-coloured, contain much 
undigested food, and show a tendency to be fat^ 
Diagnosis can be made only by finding the oocysts m the stools The 
only other characteristic finding, which is almost constant, is Oharcot-Leyden 
crystals 
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Syndrome cau«cd by these parasites is discussed Diarrhceal symptoms ha\e 
been a««ociatcd \\ ith tw o other trcmatodcs, fascioJopsis buski and Hetero- 
phyes heterophyes, and two nematodes, (Esophagostovium ap^ostomum 
and Strongylotdes sUTCorahs 

Trematode diarrhoea . — Fasaolopsis busKi develops in certain species 
of snail, and thence the cercanm infect the water-chestnut and other aquatic 
plants which are eaten by man The infection is common in Ciiina and the 
Far East generally , many infections hn%e been reported in India (A^^sam) 
The parasites li\e in the small intestine, and usually gne rise to no symptoms 
at all when they are present in small numbers, but hcaYw infections cause 
a catarrhal condition of the gut winch leads to dnrrhrca pain in the 
abdomen, cedema and ascites, and a serious condition of ill-health, which 
develops gradually 

Most anlihelmmthic drugs will effect a cure eg carbon tetrachloride 
or tetrachlorcthylcne given in doses of 3 or 4 c cm with the u^ual pre- 
cautions 

Heterophyes heterophyes infests ‘ogs, cats and other carnivores, and 
man They similarly develop in snails, the ccrcaria; are ingested by fish, 
and man becomes infected by eating in«ufiicicntly cooked fish 

If present m the small intestine in large number, they al-o produce 
a catarrhal condition of the mucous membrane The clinical picture » 
similar to that associated w itli Fasaolopsts infection 

In the treatment of th« mfcction, most of the ordinary antlielmmtics 
have been tried u«ually with good effect 

Nematode diarrhoeas and dysenteries —(Esophagostomum apiostomum 
is a common nematode m monlccya m West Africa, and it occurs aNo m 
Asia, lb has not been reported in India The larv® arc swallowed, and 
reach the caicum where they bury themselves in the mucous membrane, and 
develop The nodule thus formed bursts into the lumen of the escum, and 
the worm attaches it«elf to the mucous membrane Secondary infection 
of the site of the burst nodule causes ulceration, and the worms themselves 
cause excessive secretion of mucus, so that the symptoms may be cither 
those of dysentery, or simply diarrhma 

Carbon tetrachloride is recommended as an efficient treatment, but 
probably other anthelmintics would prove as satisfactory 

Strongylotdes stercoralis, to which further reference will be made, also 
causes a diarrhcea 
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The principal inicro-orgam'>m that Js now maintaining the pathological 
procc«3 will probablv a ary from ca^e to ca«e Streptococci are usually 
recovered mo't readily from the ulcers, but there is still much work to 
be done on the identification and classification of the flora of these ulcers 

Cultures from the 'tools may be misleading, and the true culprit is 
likely to be identified onlj bj taking swabs directly from the ulcer', after 
colonic lavage, with the aid of the «igmoidoscope Bargen’s diplococ^s, 
which, it IS claimed, is frequently pre«cnt m the ‘ idiopathic form, has 
eeldom been identified in the tropics 

The mam predi«po«ing factor is of course the damage done to the gut 
mucous membrane and deeper structures during the primary (specific) 
ulceration It is not difficult to understand how such lai^ie denuded areas 
fail to heal whil't in more or IC'S continuous contact with the septic gut 
content® Howeier a® we know that healing does frequently occur, we 
mu«t con'ider whj it does not alwajs do so 

The general health of the patient is an important factor this will 
often be largelj influenced by climatic conditions, associated infection®, and, 
probablj abo\e all, his state of nutrition This latter will often be low, 
e\cn in the well-to-do patient from long periods of restricted diet 

PATHOLOGY 

The ulcers maj be in any part of the colon, but are usually in the 
sigmoid or rectum The cajcum is the next most common site The ulcers 
are u®uallj oval in «hape but may be serpiginou® The edge may have 
a clean cut punched-out appearance, or it may be rounded, hard and 
fibrous, It %cry rarely, if e\er show® the irregular undermined edge of the 
extending ulcer Tlie mucou' membrane in the areas between the ulcers is 
usually health} 

The ulcers are frequently deep, and there is infiltration of the muscular 
coats, with interference of the normal muscular action, and thickening of 
the bowel that can be felt through the abdominal wall Later, there may 
be fibro'is and contraction m the deep layers of the intestinal wall, and a 
whole length of gut may become e rigid tube with a narrow lumen More 
superficial «camng may lead to the I'olalion of areas of mucous mem- 
brane, with polypoid formations 

Blood — There is no characteristic blood picture There are two 
influences, the tendency to microcytic ansmm as a result of repeated blood 
lo«« from the ulcers, which may become an important factor, and the 
tendency to a nutritional macrocytic anaemia, from mal-absorption and/or 
dietary restriction, patient® often dc\elop a para-®prue iqv) condition 
Howe^ er,. in the unmcqnbrAtnd ulfiiraJLiNe f.l«* .tup.mrg’.kdwo iu* 

alrao't normal There is often a slight leucocytosi® 

SYMPTOMATOLOGY 

Clinical history — The condition may develop after a single attack of 
dy«entery, but more frequently it i« established after a senes of attacks, 
mo«t of which may ha^c been relatncly mild, and the usual history is tnat 
they were inadequately treated either because the patient did not attach 
sufficient importance to them, or because of the circumstances m which they 
occurred 

The onset may howe\er be entirely spontaneous and without any 
previous history of bowel di'order 

Symptoms — When the condition is fully established, the patient will 
complain of more or lees contmuous discomfort in the abdomen, which is 
lees mei«tent after a period of rest and dietaiy restriction, and is increased 
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Discussion.— Ulcerative colitis is not an exclusively tropical condition, 
and, in fact, has received far more attention in cosmopolitan medical 
literature than in that section of medical literature that deals mainly with 
tropical diseases. There has been much inconclusive discussion on the 
ffitiology of so-called ' idiopathic ’ ulcerative colitis; we are little concerned 
with this, for, whether or not bacillary dysentery is a common cause of the 
ulcerative colitis of temperate countries, certainly a chronic ulcerative colitis 
is not an uncommon sequel to both bacillary and amcebic dysentery in the 
tropics. This ulcerative condition is distinguished from chronic am<Ebic 
dysentery and chronic bacillary dysentery — ^if such a condition really exists 
—by the fact that the primary causal organism has disappeared, or at least 
is no longer responsible for the main ulcerative condition. 

i^tiology. — As has been indicated above, the condition _we are con- 
sidering here is not now maintained by either Entamceba histolytica, or 
one of the recognized dysentery bacilli, and the hnding of a small number 
of organisms of either of these genera in the stools does not necessanly 
indicate that the main pathological process h maintained by them, lor 
example, in bacillary dysentery (g.v.) a carrier state occius in which small 
retention cysts containing dysentery bacilli burst periodleaUy into the 
of the gut; this state of affairs may be co-existent with, but be entirely 
independent of, a chronic ulcerative condition of the bowel. Similarly, a 
‘ carrier ' type of amoebic infection may exist in one part of the gut, when 
elsewhere there is a non-specific ulceration. 
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The principal micro-organism that is now maintaining the pathological 
process will probably ^ary from ca^e to case Streptococci are usually 
recovered mo«t readilj from the ulcers, but there is still much ^ork to 
be done on the identification and classification of the flora of these ulcers 
Cultures from the 'tools may be misleading, and the true culprit is 
likely to be identified onlj b> taking swabs directly from the ulcers, after 
colonic la%age, nilh the aid of the «igmoidoscope Bargen’s diplococcus, 
which, it IS claimed, is frequently present in the ‘ idiopathic ’ form, has 
seldom been identified in the tropics 

The mam predi'po'ing factor is of courm the damage done to the gut 
mucous membrane and deeper structures during the primary (specific) 
ulceration It is not diflicult to understand how such large denuded areas 
fail to heal whiht in more or lc«3 continuous contact with the septic gut 
content' Howcicr, as \\c know that healing does frequently occur, we 
mu't consider whj it does not alnajs do so 

The general health of the patient is an important factor, this will 
often be largely influenced by climatic conditions associated infection', and, 
probably abo\e all, hi« stale of nutrition Thi' latter vsill often be low, 
eicn in the nell-to-do patient from long periods of restricted diet 

PATHOLOGY 

The ulcers may be m any part of the colon, but are usually in the 
feigmoid or rectum The caxum is the next most common site The ulcers 
are usually o\al in shape, but may be scrpigmou' The edge may ba\e 
a clean-cut punched-out appearance, or it may be rounded, hard and 
fibrous, It very rarely, if e\er, show* the irregular undermined edge of the 
extending ulcer The mucou® membrane in the areas betneen the ulcers is 
usually healthy 

The ulcers are frequently deep, and there is infiltration of the muscular 
coat", yith interference of the normal muscular action, and thickening of 
the bowel that can be felt through the abdominal wall Later, there may 
be fibro'is and contraction in the deep layers, of the intestinal wall, and a 
whole length of gut may become a rigid tube with a narrow lumen Slore 
superficial scarring may lead to the I'olation of areas of mucous mem- 
brane wnth polypoid formations. 

Blood — There is no characteristic blood picture There are two 
influences, the tendency to microcytic anxmia as a rc'ult of repeated blood 
loss from the ulcers, which may become an important factor, and the 
tendency to a nutritional macrocytic ansmia, from mal-absorption and/or 
dietary restriction, patients often de\clop a para-sprue (qu) condition 
However, in the uncomplicated ulcerative cohtis, the hfcraoglobin may be 
almost normal There is often a slight leucocytosi' 

SYMPTOMATOLOGY 

Clinical history — The condition may develop after a single attack of 
dy«enter>, hut more frequentl> it is established after a senes of attacks, 
nio't of which may have been relatively mild, and the usual history is tnat 
they were inadequately treated either because the patient did not attach 
sufiicient importance to them, or because of the circumstances in which they 
occurred 

The onset may however be entirely spontaneous and without any 
previous history of bowel di«order 

Symptoms — It hen the condition is fully established the patient will 
complain of more or less contmuous discomfort in tlie abdomen, which is 
less in'i'tent after a period of rest and dietary restriction, and is increased 
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»:Sji;?ir£SSFSa 

Tf « mor " ‘>y parage of flatus, but it rapfclly returns 

It H more noticeable shortly after food is taken ’ ^ 

riic patient 13 nlnajs m a state of sub health and is easily tired 
during exacerbation he feels dcrinitcly .11 He is often sl.ghtirLaJrac 
nft’nfcon" 'l™ ' complexion and his skin is inclastni He is 

« rthXie ^ emaciated nith a thin abdominal aall through which 

^\^llch are con«tnntl 3 tender 

A low pjrexia IS common, this mil amount to definite fever now and 
tricn but usunllj tlic c\cnmg temperature is betTveen 99® and I00®F 
inc number of stools \nne^, but except during the occasional periods 
of constipation tlicj arc seldom lc«a than three, or more than five or six 
^'aterj or soft and porndgj but \ cry seldom formed They may 
show blood and U5unll> there is mucus or pus After a period of constipa 
tion, there is u«uall} much blood stained mucus in the out«ide of the formed 
or ‘•cini formed stool 

A verj large number of «ccondarj sjmptoms of an allergic a toxic and 
a noura'-thenic nature are attributed to chronic boa cl ulceration and there 
IS undoubtedly a caudal relationship between manj of the«e and ulcerative 
colitis Patients with this condition arc verj liable to be bjpochondnacal 
and to conccnlntc cntirclj on their bowel condition often adopting a very 
unsuitable dietarj regime of their own invention 

Diagnosis —it is U''uall> po siblc to make a provisional clinical diag 
no«JS from the historj and examination of the patient which are frequent!} 
verj tjptcal 

The stools will often contain blood mucus ard nus and under the 
microscope thc> w ill sliow a cellular exudate and red cells 

Sigmoidoscopiccxaramation is however, almost e««ential for satisfactory 
confirmation of the diagnosis Typical ulcers will be seen m a relatively 
healthy mucous membrane some of these will probably be healed others 
breaking down They usually bleed readily 

The opaque enema (by the u«c of thin well diluted barium admiais 
tered slowly under low pressure into the previously prepared boweO shows 
diminution or lo«s of haustration of the colon, at a later stage the colon 
develops a smooth outline like that of a bicycle tube There may be loca 
areas of narrowing Remnants of barium may be visible m the deeper u c 
after its evacuation A ray examination al'o shows the extent of the Dowe 
involvement and whether it is generalized or segmental 
TREATMENT 

l5fshXriS‘tm these is fevei or 

Later he may be allowed a little licence for example to bathe him ell an 

“prelmiSy admmi-tration ot a 8“*”“ “sualf “help to *eaJ°the 

hourly from 6 a m to 6 p m for a few 1’" brmgs down the 

large bowel of mucus and Restricted to fluids 

temperature During this period the t*'® , butter milk chicken broth 

eg milk which may be citrated P®PV’”™vemSt can te eifcclcd by 
and fruit juico Sometimes considerable improvement 
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giving by mouth some of the rect^wed ar'cnic or iodine preparations 
in the treatment of amoebic djscntcry {qv), and recently we have had 
se^e^al cases that ha\e responded to sulphapyridine, this drug possibly 
knocking out the secondarj streptococcal infection, but w c ha\ e had many 
more failures than successes with it However, no reliance can be placed in 
oral medication, and bowel washes are usually nccessarj 

Colonic irrigation — Man> drugs have been recommended, eu«ol, 
chmiophon, vioforra, sodium suly^apjndme, and several organic silver pre- 
parations, but the wTitcr has found silver nitrate as satisfactory as anj of 
the«c more cvpensive drugs 

The medicated enema must be preceded b> a sodiiim-bicarbonatc bowel 
wa^h A pint of warm two-per-cent bicarbonate solution is run in slowly, 
and the patient told to retain it for a few minutes lie is then encouraged 
to e\ acuate this complctclj The medicated enema is then gu en , six ounces 
should be given at first, but later the amount is increaecd up to half-a-pmt, 
if the distal portion of the colon onl> is affected and, if the higher portions 
of the bowel are to be reached the amount must be slowlj increased up 
to a pint, and the patient placed (or a short time in the kncc-elbow position 
in order to help the fluid to reach the proximal portions of the colon The 
bowel washes should be run m through a soft catheter under low pressure 
(18 inches to two feet of water) 

The strength of the silver nitrate solution should be I m 1,000 at first, 
and it should be slowly increased by stages to 1 m 750 1 in 500, 1 m 400, 
1 in 300 and cvcntuallj I m 250 If on any particular da> the enema is 
very painful, it should be washed out with normal ealine 

The patient should be encouraged to retain the medicated enema as 
long as ]^«sible up to five hours These washes should be given daily, 
or, if they appear to exhaust the patient too much on alternate days, for 
several weeks, until all the sjanptoros have subsided and the returning fluid 
13 entirely free from pus and red ceJl« 

Diet —This IS a matter of the greatest importance After the first few 
days of treatment, dunng which the diet should be mainlv fluid, as suggested 
above, the patient must be got on to a high-caloric, well balanced residue- 
free diet, by rapid stages The diet must contain adequate protein in 
some easily digestible form, and all the vitamins and minerals, but it 
must include only the minimum of residue Plenty of fluid and adequate 
salt must be taken A suitable diet has been suggested abov e (see p 420) 
General and symptomatic treatment —The bowels must be kept regular 
bj means of ispaghula, or some similar substance Purgatives should if 
possible be avoided, but if they arc nccc«sary, only the mildest vegetable 
laxatives should be taken 

The on'emia should be treated with suitable hsinatinics as indicated bv 
the blood counts, but very often it will be advisable to give both liver and 
iron In severe ca«es a blood transfusion will often initiate a period of 
improv ement Sedatives, analgesics, and antispasmodics may be required , it 
may be advisable to give a bromide mixture for a week or so at the outset, 
and at night, in order to ensure a good night’s rest, codeine or opium, the 
latter m the form of Dovers powder combined with bismuth salicylate 
Progress — Except in the worst ca=es, all the symptoms will rapidly 
subside, the general appearance of the patient will improve, and he will put 
on weight If the ulcers are at ^e lower end of the colon, the progress can 
be watched by means of the sigmoidoscope 

The principal danger w ill come from stopping both activ e and dietetic 
treatment too soon, even after an apparent complete cure, a relapse is 
very liable to occur unless great care i*! taken, regarding the diet m partic- 
ular, for months or even years 
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hand, if the patient docs not improve after t^\o or three 
months treatment, and after Ecvcral* changes of bowel vash, surgical 
treatrnent mil Imvc to be considered. Two operations ore recommended, 
appcndicostomy and ileostomy; by tlic former, a means of Eivine efficient 
bowe washes IS provided, and by Uie latter the ftecal matter from the upper 
bon cl IS Bide-trackcd as well. Tlie latter is undoubtedly more efficient, but 
the former w simpler to do, and much simpler to undo when it is no longer 
required. Care should be taken not to resort to surgery too late, because 
once the largo mtostmc has become fibrotic, it will contract with disuse, 
and become a hard narrow tube that will never function again properly, 
and a permanent colostomy will be the result. 

Prognosis.— This will depend on how early the treatment is under- 
taken, and on the vigour and skill with which it is prosecuted; this in turn 
will depend on the co-operation of the patient, and on the circumstances in 
which he is placed. 

If proper treatment is undertaken early, cure should always be 
possible, but many neglected patients have passed into a stage of chronic 
jn^'aJidisra, while other have gone rapidly dorni hill, and have died ol 
exhaustion or intcrcurrent disease within a few months. 


Addendum.— Stanaus (1913)* haa developed n \ery attracthe theory on the etiol- 
oiry of eprue He considcra that the pnmao ‘ physloIoRical lesion' in sprue is a 
fiiiUirc in pho«phoT>lation of both fatty acid and rIucow, and that this is deternimea 
b> a defect m the complex eni)me reiction which effects this This defect he believes 
H due to a dietary deficiency of certain vitamins of Ibc B*eomplcx, possibly including 
pvndoxin (U«) and he con«i<lcr8 that the success of the hver diet is due to the provision 
of these deficient food factors The rcRional nature of the disease he suggests mav be 
due to the differenef* in the /att>-#cid composition of the fats in different countries 
The success of the fniit diet-*. c«peculfy of stfawberry and banana, be attributes to 
their relativelj high protein content and to the fact that the sugar is in the form ei 
fnicto'c which unlike glucose, does not require phospborylatien for its utilisation 

The present writer’s hjpothcsis, that behind the a-tiology of ®prue 
inborn error or ‘weakness’ of metabolism, seems to tie in well with Dr Stenn^ 
hypothesis, except that m the former there is less emphasis on the speeme Oietaty 
dcncicncy and more on the constitutional factor 


•SUnnus, H S (1943) Sprue Trows flop Soc Trap Med «fc ffvff 123 
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timt writers on sprue emphasized the /act 

i disease was confined to Europeans or persons of mixed Eurooean 
recognized that the incidenc? in 
thefr ’I’" ^®Sree of pigmentation of 

iop« .« VI ♦ P a natural tendency to report the rare 

^ that the exceptional cases of sprue in Indians or other indigenous 
inhabitants of the tropics ha^e received greater publicity than the ordinary 
run 01 cases in Europeans, with the natural consequence that the undoubted 
racial predisposition to this disease is not receiving sufficient emphasis in 
current medical literature The writer has not yet seen a typical case of 
sprue in an Indian, though he believes that typical cases do occur amonast 
the fairer, northern Indians 

There occurs, however, commonly amongst Indians a now-well* 
recognized syndrome of macrocytic an»mia, nutritional in origin, that is 
often associated with a chronic watery diarrhcea In some of these cases, 
there arc certain signs and symptoms that are also typical features of the 
sprue syndrome, for example, emaciation and a sore, red and glazed tongue 
In fact many of thc«e cases in Indian^ would pass as modified sprue, and 
are often diagnosed as such 

There is also a condition of chrome watery diarrhosa, with perhaps a 
slightly sore tongue but at first without macrocytic anasmia. that occurs 
amongst both Europeans and Indians and is usually referred to as 'pre- 
sprue* The name is not a good one, as, e\cn if one does not take the 
view that true sprue never occurs in Indians, the name implies that sprue 
must inevitably follow unle«3 the condition is cured This is not the case, 
for, although many patients with sprue give a history of previous diarrhea, 
this diarrhaal condition referred to here rosy continue for many months 
and even years without the patient's developing further typical symptoms 
of sprue, but emaciation, a sore tongue and a macrocytic ansmia are 
common sequels, so that the condition develop* mto the maloutntional 
syndrome described above as commonly occurring m Indians For this 
condition the vmter has for some years used the word ' pare-spnie ’ 

“While there are undoubtedly all degrees of conditions between (o) 
nutritional macrocytic anffiraia, with or without diarrhcea, (b) para sprue, 
and (c) true sprue, the writer believes that they are not just stages of the 
same condition, but that para-sprue and sprue have different tttiologies, 
just as they have distinguishable clinical pictures The conditions are 
therefore described separately 

Definition — Sprue, or psilosis, is a diarrhceal condition of uncertain 
tetiology, characterized by emaciation, the passage of large, light-coloured 
and frothy stools with a high fat content, flatulent dyspepsia, a sore tongue, 
a low glucose-tolerance curve, and eventually a marked macrocytic ansmia 
occurring amongst people who live, or have lived, in certain tropical 
countries 

Histoncjl— Early historical records of this etiU not very clear-wt 
are not very clear and it w obvious that many that are quoted might equally 
refer to other diarrhoeal diseases Maoson Bahr (1939) co^ders that 
tions of Ketelaei m 1669 and of Hillary in J7W undoubtedly refer to 
name wa* first used in the descriptions of Manson m Amoy and tan der Uur? 
in Java in 1879 and IgSO respectively . , , . . fl«fnr<y 

Recent contributions to our knowledge of Fairlev 

five than constructive for example Thay«m <mi) and later Ma^« 

(1934) showed that our previous -onception of the morbid anatomy 
was entirely erroneous 

EPIDBMIOLOGY 

Geographical dirtnbiinon — ‘ Sprue ’without auy f "S! 

lueauB ‘tfopica! eprue’, but there re litUe question that there is an ludi 
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tinguishable condition ^hich occurs amongat persons \\ho ha\e lived all 
their Incs in a temperate climate, to this the name ‘non*tropical aprue’ 
IS usuallv given Some 170 cases of non-tropical sprue have been des- 
cribed, the«e reports have come from several countries, mainly the U5A 
and Great Bntain 

Tropical sprue is most commonly a««ociated with residence in China, 
India Ceylon, Malaja, the East and W^t Indies, southern USA , Central 
and South America, southern Italj, and Queensland, that is to say it is 
for the most part truly tropical, but a few sub-tropical areas are included, 
and the disea«e is rare in tropical Africa Its realm lies between 40®N 
and 20‘’S 

Age and jcx — It is more common in females than males, and is 
essentially a di«ea®e of middle age, but it may occur in young people and 
even in children 

Race — The negative correlation between skin pigmentation and sprue 
has been mentioned above The disease is commonest amongst European 
and fair Eurasians, it is uncommon amongst Chinese, Mala>s, and fair 
northern Indians, it is very rare in dark southern and eastern Indians, 
and it is apparently unknown m negroes 

Climate and locality — It occurs mainly but not entirely in hot, damp, 
coastal climates Instances have been reported of residents m desert areas 
getting the djsea«e, and a number of ca^es have occurred amongst sailors 
who have spent little time ashore 

It IS regional as well os climatic, that is to sa>, sprue is often common 
in one and rare m another of two places that appear to be climatically 
identical It often follows long or frequent hill residence and repeated 
attacks of hill diarrhcea 

Seasons! —The on«et is u«ually after or during the ram® 

Other epidemiological observations — Sprue houses, in which a suc- 
cession of residents have suffered from sprue, have been reported, and this 
has led to theories regarding its infectious nature, al«o, husband and wife 
not infrequently both suffer from the discacc It has been specifically 
a'»socialed with heavy white-ant infestation of the house, and with dry- 
rot, neither being veiy unusual associations in the tropic® 

Tune relation to tropical residence — It is usuallj associated with 
long tropical residence, and it is common in the domiciled European in 
tropical countries Many cases have been reported amongst retired tropical 
sojourners, several years after they have returned to a temperate climate, 
this has been referred to as latent sprue On the other hand, it is by no 
means uncommon for sprue to develop after a very short residence 

There are numerous theories regarding the atiology of this disease — 
(a) The infection theory — There are still a large number of writers 
who believe that the evidence is m favour of some infective organism bemg 
the cause of the disease This school is at present represented by Manson- 
Bahr (loc cit ) -who gives the following reasons for his belief — 

(a) Some has a deSmie tacubatiaa period of usually three to six months 
alter residence m the tropics 
(lO The geographical distribution is patchy and peculiar 
(in') Evidence has been collected that severa.! members of the same family 
living under the same conditions may contract the disease 
(iv) Clmical observations suggest that sprue is a specific infiammation Tanging 
through the intestinal tract and affecting principally the process of 
asamiiation and that it is formi^t about by some specific vims affectmg 
the mucous membranes IL may be assumed that this virus is capable 
of lying dormant m the tissues for a number of years and may then be 
roused into activity by some uoknotm factor 
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arc ™rd°lo'^cx£'"cx^cn'i‘®„'".J''' ‘hla d.-easc nhich 

from“cSn W^are ‘that thT;nc''ubal‘on %°,SZ 

oM™ Vl^olo^a?SaIS^ “"“"'“‘“'y “ndrUoa 

The organisms under suspicion can be grouped as follows — 

Vi Momha psihsjs, or Parasaccharomj/ces ashfordi, has 

(1929) , and Manson-Bahr, but it is now generally con 
sidcrcd that their presence « eimpl> a matter of the suitability of the bowel 
contents m spme as a medium for these organisms It has been shown 
tliat this and other monilias arc present in the bowel under normal condi 
diarrhaal condition they may become more abundant 
(Mackie and Chitrc, 1928, and Pasneha and Lai, 1939) 
e iu^ Streptococcal in/cction« Rogcre was one of the earliest exponents 
01 this thoorj Hffimolj tic streptococci are usually obtainable from the 
stool and mouth, but arc probably secondary invaders 

(til) Some other spca/ic organism as >et unidentified, possibly a viru» 
(6) Calcium deficiency — ^Thc total calcium is below normal in about 
half the caoes, but the more marked deviation from normal is the reduction 
in ionic calcium, which was at one time thought to be due to dysfunction 
of the parathjroid, possibly caused by exce sivc strain on its detoxicating 
functional activity 

It IS obvious that this low calcium content of the blood which is 
shown chmcaJJ) bj tetany, a not uncommon symptom, is only a small 
part of the general picture and is almost certainlj due to failure of 
calcium absorption since calcium forms an in<‘o]uble compound with the 
soaps m the intestinal canal and possibly to some extent to failure of calcium 
metabolism resulting from the general endocrine imbalance 

(c) Simple failure of absorption due to degenerative and atrophic 
changes in the intestinal mucosa Recent work has «hown that there are 
no constant histological changes in the mucosa of the gut in sprue 

(d) Food deficiency — Cantlie (1913), Elders (1919) and McCarrison 
(1919) amongst others suggested that it was a food deficiency, vitamm A and 
B complex and certain specific amino-acids being specially selected and 
Castle and Rhoads (1932) considered that it was due to the absence oi 
the extrinsic haimopoietic factor in th“ diet or of the intrinsic factor in the 
gastric secretion, or to the failure of absorption of the combination of these 
factors by the intestinal mucosa 

Against this simple food deficiency theory i« the fact that many persoi^ 
who have lived on an excellent and well balanced diet have developed 
sprue, that the diet of persons of the class in which sprue most commonly 
occurs is not on the whole particularly deficient, and that, though spme 
mav be associated w ith other deficiency conditions there are 
tion groups on notoriously poor diets whose individual members suffer iro 
various deficiency diseases but these seldom include “prue 

(c) Metabolic failure *— Finally, Fairley has sug^ted that it 5 a 
metabolic failure a functional rather than a mechanical failure to absorn 
and to utilize both fat® and carbohydrates 

• Recently this theory has been developed and elaborated Two 
on this subject by Hurst (1M2) and Leitoer (IWi) have been published Th^o«« 
baa given an excellent renew of the eub/ert he anpba^ses the ^ m 

regarding the atiology of the d^pe and hM suggested gu^uent 

paralysis of Meissner’s plexus which controls the musculans mucoss wi osen 
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Phj/stolosv *>! /“* «irboA|K/role abtorplion — Fat 13 absorbed m two ways, — 
(a) Unsplit fat is absorbed m the form o£ chylomicrons In this form the fat 
goes to the central lacteal of the silli whence it » pumped by the rhythmical con 
tractions of the muscutaris mucosae into the mam lacteafs it eventually reaches the 
sy»tfratc blo^ The punipiog action is controlled by AIei«sners f«ubinueous) 
plexm which in turn it is mlieved is controlled by an intestinal hormone (villi 
Kinine) winch is extracted from tie intcstiiul mucosa b> h>drochloric acid 
(i>) feplit fat— spill Into rIjcctoI and fatly acids b> the action of pancreitic lypase 
ID the presence of bile in the intestinal canal — goes to the radicle of the portal 
circulation whence it js earned to the liver The fatty acid reaches the blood mainly 
in the form of phosphohpias after undergoing in the cells of the mucosa the com- 
plicated process of phosphoiyUtion m which phosphoric acid choline vitamins 
possibly niacin and pjridoxin an«l probablj certain endocrine* play a part 

Carbohydrates are broken down by the vanoiis digestive juices to mono 
saccharides they are then absorbed by the intestinal mucosa and go to the portal 
radicles The process of absorption of glucose is apparently not one of simple 
diffusion but includes an intermediate process of phosphorylation also 
Discassion — The vmter believes that there is considerable evidence 
that sprue is cau«cd by an inborn error of metabolism which normally 
remains latent but becomes patent when the organism is subjected to certain 
strains and stres'cs especially those associated with tropical re'^idence 
The nature of the disease is far more that of a metabolic di«ordcr than 
of an infection, it is peculiar to certain racial types and, once the defect 
13 umns'ked, it shows a marked tendency to relapse, and permanent recovery 
without change of habits and/or ennronment is unusual 

This * error ’ leads primarily to a failure of ab«orption m the small 
intestine, of fats, vitamins and minerals, and to a le«s extent of carbo* 
hydrates, the fatty and fermenting stools and the cnyaciation are due to 
failure of absorption of fat and carbohydrate but all other symptoms are duo 
to vitamin and mineral deficiencies as a direct result of malabsorption or 
deflection, of the«e elements The «>ndrome of tropical sprue is probably 
identical with that of cmliac di8ea«e, except that the latter becomes patent 
earlier in life and is not necessarily associated with tropical residence, and 
with that of non-tfopical sprue, which, though the evidence of the ‘ error ’ 
appears in later life, does not need the excessive strain of tropical conditions 
to bring It to the surface The degree of the error is thus greatest m '•celiac 
disease, Ic*s in non tropical sprue, and least m tropical sprue, the response 
to treatment is in the reverse order 

Sprue IS similar to pernicious anscmia mainly in that the latter is 
al«o an inborn error which only becomes apparent m later life, but a 
very different portion of the intestinal tract is affected The symptoms 
common to the«e two conditions are due to ‘ hsmopoietm ’ deficiency, in 
pernicious ansemis on account of the absence of intrm«ic factor, and in sprue 
on accouni- of -failure oS Ah«ruytinn of the combined rntnuair and eidj-mioc 
factors, or to deflection of the latter 

In sprue, there are often jyellagra like symptoms The most important 
cause of pellagra is niacin (nicotinic acid) deficiency, this may be due to 
an actual deficiency of niacm m the food to its neutralization or deflection 
by porphyrins, or to a failure of absorption through some intestinal defect 
This mtestmal defect in pellagra may also be of a metabolic nature and/or 
caused by endocrine imbalance, for example, the wnter recently had a 
persistently relapsing case of pellagra ui which there was thyroid deficiency' 
and in which the pellagra was cur^ by thyroid extract without the addition 


failure of the pumping actioa of the 'Vilh The latter’s paper is also full of suggestive 
observations but fais conclusions fail to cany conviction because they appear to depend 
largely on the assumption that achlorhjdna is a constant— or at lea^ a very common- 
finding in sprue m ours and other’s erpeneace some hydrochloric acid is secret^ in 
about three-quarters of the ca«es of «prue la pellagra however we have found almost 
constant achlorhydria . 




of niacin The pcllagra-likc symptoms of sprue arc due to faiJure of 
flbsomtion of the utam complex which includes ninciii 

snruJ nof Snirfl * seldom suffer from true 

though the ti\o diseases are sometimes associated in the same 

SSnt tttioTogrcT' 

nosocmtion v.ith dysenterj (even if it bears statistical examination 
which seems probable though it must be remembered that dysentery is a 
tropical dt«eaec) may be a partial correlation due to the 
fact that a low gastric acidity, which is part of the sprue syndrome, predis- 
poses to bowel infection^ Further, dysentery is probably an important 
precipitating factor, in that it interferes mechanically with nutntion, 
cspcciall} in the acute bacillarj* form in which very rapid passage through 
the small intestine is the rule j t' y b 

Vedder (19-10) has suggested that the error may be a«®ociated with the 
anterior pituitary It is not iciy clear exactly why Vedder has svgge^ted 
the anterior pituitary , except that it is a ' master gland ’ end controls the 
function of seicral other gfands, especially the thyroid and adrenals, and, 
m our present state of knowledge, the writer feels that it would be better 
to postulate endocrine imbalance rather than any spccidc dysfunction 
What remain to be discus«ed arc the precipitating factors associated 
with tropical residence, these probably include a hot damp climate in 
which there is nearly always hypcraemia of the skin with relative visceral 
ischamia, a monotonous ill-bafanccd diet rich in carbohythrates and poor in 
good protein, vitamins, and minerals, and debilitating infections, particularly 
malaria and those associated with the gastro intestinal tract 

PATHOLOGY 

Morbid anatomy —The heart is small and shows brown atrophy The 
li\ er, spleen, and kidneys are small, a 20 to 30 per cent decrease in weight 
sometimes being found 

There are no specific histological changes m any part of the gastro- 
inleslmal tract In the duodenum and jejunum, there is flattening of the 
valvulas conniventes, and general thinning of the mucous membrane, 'ub- 
mucosa and muscular coats, through wasting of the last-named, ana 
dilatation of the gut 

The desquamation that has been desenfaed is almost certainly a post- 
mortem change, and any ulceration is only incidental and not a part of tne 
specific pathological picture The mucous membrane is, however, usually 
coated with viscid mucus * j onH 

There is atrophy of the mucosa of the tongue, often associated witn, anu 
disguised by cedema, Joss of aub mucous tissue, thinning of the mucous mem- 
brane and flattening or loss of the papillie The mucous membrane is tn 
easily damaged, with resultant general soreness and aphthous “[cejs 
The bone-marrow may show a megaloblastic hyperplasia, but tnis 
not a constant finding and will seldom be found m t” 

the ansmia is normocytic, post mortem, the marrow shows, }" 
the usual hyperplasia a gelatmous appearance, which 
lualnulrition conditions and is probably due to ™„5 also 

Suprarenal atrophy and degenerative changes m the pancreas are 

^^^°Blood —There is a decrease in fat to Q4 g " ^?„fggterS 

JOO c cm and in the calcium which is usually about 7 to 9 mg 

“ “The' Wood'’ Eteose^nrve, after 50 grann^s of glucose by month 
normally nses to 30 to 60 mi’lliErammes per 100 c cm above the faslmg 
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lc%el at the end of one hour, 30 milligrammes may be looked upon as the 
low limit of normality In sprue, the n«e w usually Ie«3 than 30 mg , and 
m an appreciable percentage o! cases is less than 10 mg 

On the other hand, after intravenous gluco«e {50 grammes), the curve 
rises to 400 rag or so, and remains high for much longer than m the normal 
person This indicates a poor absorption of carbohydrates and a hypo- 
insulmaimia, probably as a result of carbohydrate starvation 

The van den Bergh (indirect) reaction is usually slightly above normal, 
and the urobilm in the urine is mereased 

Quite a marked degree of aniemia rs the rule, most well-developed cases 
showing less than 3,000,000 red cells per c mm While, m a typical case, a 
macrocytic ansemia is found, this is not constant, only 61 per cent of 
Manson-Bahr’s senes had a colour index above I However, a true micro- 
cjlic ansmta is uncommon, and when it occurs it must be attributable to 
some exceptional secondary cau«e (tc it cannot be accounted for simply 
by the failure of iron absorption) 

There is seldom a high megaloblast percentage in the sternum puncture 
Gastric analysis — ^Free acid is usually present, but the acid curve is 
low Fairley (1630) found achlorhydria in 14 of 44 ca«es Hanes (1942) 
found only 21 per cent histamme-fast achlorhydria, we have found a similar 
percentage 

Stools —The first stool m the morning is nearly always bulky, pale 
and frothy, for the rest of the day^jlhe stools are pale and fluid, but 
occasionally normal lo appearance ^e white appearance is not due to 
absence of urobilinogen, but to its conversion into leucobihn by the action 
of intestinal bacteria 

Normally, the total fat is 10 to 25 per cent of the weight of the dry 
stool, of this two-thirds is split fat This split fat is found in the stool 
as fatty acid or combined as soapy fat One-third remains as neutral fat 
In sprue, in 80 per cent of cases the fat is over 23 per cent and it 
may be 60 per cent*, two-thu-ds of this is split, but even more may be 
split, so that neutral fat to split fat may be 1 to 3 or even 5 The fat 
content of the stool is to a large extent dependent on the fat content of 
the diet, so that a standard diet should be consumed for several days before 
the test, a diet containing not more than 100 grammes of fit should be 
aimed at 

The important point is that, though the pancreas la doing its work, 
fatty acids are not being absorbed and utilized 


* Esiimiiioo of fat to itools —There la do bedside method for the differential 
estimation of the fat content of » stool Thu u nece<3at7 if the disgnosu beticeea 
Sprue and pancreatic disease haa to be made but u> roost circumstances the estima- 
tion of the total fat will give all the roformation necessary The following method 
advocated by Hanes (1942) u relatively simple and apparently accurate 

^felAod^The stool sample is mixra very thoroughly with distilled water to the 
consistency of thick soup, it is then stramed through a fine eteve, it is again mixed 
thoroughly and two portions are taken (I) One u weighed dned and agam weighed 
and the percentage ol solids thus aseertsaed (2) the other is weighed and the total 
fat m It IS extracted and weighed and (3) from these two figures the proportion of 
total fat to total eolids u calculated 

ifea^ents— ON sutphurio acid (approximately), 05 per cent ethyl alcohol ethyl 
ether ffj* petroleum ether 

Teehntijue^(l) On an analytical balance weigh to milligrammes a 5 to 10 g 
sample m a tared 50 enm pyrex beaker Dry in an oven at approximately 115‘C for 
about three hours This give the dry weight of stool and can be earned on 
dunng the fat extraction whidi is earned out on another sample as follows — 

(21 At the same tune weigh out to miliigrammes a 3 to 5 g sample of the 
watery well mixed stool directly into the bottom o! a 50 com round bottom narrow 
neck Centrifuge tube taking care to keep mateital from the sides of tube Add 1 cent 
of 9N sulphuno acid and make to approximately 6 coti with water Add to this 
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SYMPTOMATOLOGY 

I,,, S'" “ history of nn attnck of dysentery ss hich is followed 

m^en^l .7”' ’““''‘T’ they have revived a varSy of teat- 

Svallr ?"r“* Amongst these trealnienU is 

alaaya included a long period of restricted dietary. On the other hand, 
the ^set 13 quite frequently unassociatcd with previous bond trouble. 

^ Inc onset may be slow and mild, mild but insidiously progressive, or 
rapid and severe. j i b • 


Symptoms.—Thcre is general lassitude and weakness, soreness of the 
mouth and dysphagia, particularly for hot food or spices, indigestion and 
metcorism but seldom vomiting There is morning diarrhcca, large frothy 
and bulky stools constantly, witii occasional attacks of loose stools through- 
out the da>’ (but the stools after the first arc often formed). 

There is both mental and bodily irritability, and often neurasthenia; 
tetany, cramps, and muscular twitchings, and pancsthcsias are not un- 
common. 

^ The appetite is usually poor, but occasionally the patient is ravenous, 
with disastrous results. 

In tlio wcll-dcvclopcd case, the patient has a sallow muddy com- 
plexion and a parchment-hke skin with patchy pigmentation on different 
parts of the body, c g the malar eminences, forehead, buttocks, etc , the nails 
are brittle and the patient is emaciated and anteraic. The anemia may be 
very prominent and many of the symptoms may be attributable to this 
A low irregular fever is not uncommon, but is not part of the syndrome. 

The tongue has a characteristic appearance; at first it is red and sore, 
the mucous membrane is thickened, eedematous, and folded, then later it 
is red and smooth with loss of papill®, aphthous ulcers form on the frenum 
and edge of the tongue and in the mouth generally. If a piece of filter 
paper or handkerchief is applied to the tongue, normally it will leave a 
matt surface, but in sprue the tongue will remain shiny ns if still wet 

There is the characteristic tumid lower segment of the abdomen, with 
the thin abdominal wall distended and drura-like Peristaltic movements 


aa equal volume of 95 per cent ethyl alcohol Heat id a boilisg water-bath for 
two minutes Cool thoroughly under ruaams water Add 15 can ot ethyl 
stopoer with cork stopper, and shake vigorously Add 15 cem of petroleum 
atopper, and shake vigorovisly Centrifuge at low 'peed for three mmutea 
the clear supernatant fluid to a shallow-botloni, 50 c cm , conical centrifuge tuo . 
Evaporate the ether cautiously by heating the tube in a small beaker of hot . 
CirArerg pn.*circii‘AKW iJ>t prvtcat droorpiwg' /br ikar pwvpvjiK* J jum.U stim^ 

rod, with a curved, beaded tip, is placed in the tube Repeat 
the alcoholic stool mixture 4 or 5 times, using 15 cem portions of emyl etner 
petroleum ether each time as before, and evaporating the supernatant fluid cauti y 
after each extraction , , . , ,, AAed 

The residue from the extractions remaioing in the conical centniuge tube b u 
by heating the tube in boiling water-bath for ten minutes, making sure wsshing 

ether, or water remains in the tube Cool and add 30 c cm of petroleum ethe , p 
down the stirring rod and the sides of tube, and stimng «P 

fug7at low 'peed Transfer the clear supernatant fluid to a f J^'^bath 
fla'k Evaporate the petroleum ether slowly by heating cautiously ,„n&femng 

Repeat this extraction with 30 c cm portiona of pe^leum 
the supernatant fluid to the 50 c cm Erlenmeyer flask, and evaporating off 
ether each time After the last evaporation no from U) contain- 

Drj the fla'k on the outside and place this flask and the beaker i ^ 
mg tlm oven-dned sample of stool, in a vacuum 

^ cik- r to milligrammes and the flask to tenths of milligrammes, using au 

. .iliwc,. 

nf sto ol before drying) X (gm of fat ta X per 

(fvmTf'lriedstool) X (gm otstooltakenloriaiextractio^ dried stool. 
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may be visible, there are borborygmi, and the liver dullness is diminished, 
this IS due to an actual decrease and to the general distension of the 
intestines 

There is usually cedema of the legs, and often loss of knee jerks 
Rontgenological findings — The normal feathery or herring bone 
appearance of the upper part of the small intestine will be absent, and 
there are irregular local dilatations which suggest loss of tone, yet the 
bowel usually empties rapidly, the colon is reached in three hours, and the 
small intcstme empties m six hours The large intestine usually empties 
rapidly al«o, but there may be obstinate stasis here 

Progress —The condition progresses steadily if rigorous treatment is 
not undertaken With half*hearled treatment there may be periods of 
remission, but eventually symptoms will recur and the disease progress 
Death is due to exhaustion and intercurrent disease 

The condition may improve and remain latent for some time, and then 
relapse after one or two years, but sometimes after a longer period 


There arc naturally differences of opinion regarding the criteria for 
the diagnosis of sprue The fully-develo^d case of sprue will exhibit the 
following characteristics — 

(a) fmacution umilly marked 

(b) A tore red lonffu^ 

(e) C^aroelerulte «(ooh usually bulky frothy asd white but sometimes watery, 
eooUioios total fat at least 30 per ccDt of tbe dry weight when the patient 
(adult) :s fed or a diet eootatntng sot more than 100 grammes of fat per day 

(d) A fou plucorc-abeorplioA eune not nwos more than 30 me after 30 grammes 
(ad lit) or perhaps a more accurate measure » a nsc of not above 40 zng 
after 1 gramme per kilogramme body acigbt (Hanes 1042) 

(r) An^mta, with cells rather larger than norma) 

(/) Hupoehlorhydna but not usually (20 per cent of cases only) bistamme fast 
achlorhydria 

(9) Ronlgenolof^real appearance Losa of the normal feathery or herring bone 
appearance of the upper part of tbe small utestme 
While the above are the criteria for a well developed case of sprue, the 
steatorrheea must be looked upon as the only sine gua non, and there are 
many cases of undoubted sprue in which the syndrome is far from complete 
On the other hand^ of course steatorrheea is not necessarily diagnostic of 
sprue, as it occurs m many other conditions 

Differential diagnosis —This subject can be'it be discussed under seven 
headings correwponding to the seven diagnostic points enumerated above — 
Emactofion —There are many conditions, such as malignant disease 
rubrrruJosjj Addisoa’a disease aaoitxii mrvosa thyt&toxicosis and 
diabetes m which there will be wastmg without any other obvious physical 
eigns but m none of these are the other diagnostic signs of sprue present 
Sore red fondue — ^The tongue of sprue is not really different from that 
of pellagra or pernicious anxmia nor in a mild case from that of the 
Plummet'Vtnson syndrome nutritional macrocytic anxmia or anbo- 
flavinosis 

There is much overlapping between the pellagra and the sprue 
syndrome but there is seldom typical pellagra dermatitis in sprue, and 
never the steatorrheea in uncomplicated pellagra and seldom the low glucose- 
absorption curve Pernicious anseroia al^o is excluded by the absence of 
these two conditions, and further, emaciation is unusual m the latter 
disease m sprue the neurological symptoms are seldom ma k*»d, histamme- 
fast achlorhydria is not the rule, nor la the true megaloblastic picture as 
reflected m the blood and bone marrow, ever present, and the van den 
Bergh indirect test usually gives a low riding 
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In the Plummcr-Vinson Byndromc, the throat is u«usll> affected, the 
anmmm is microcytic and, except the low gastric acidity, other tjpical 
6>mptom3 of sprue are ab«cnt 

Some degree of ariboflavmosis is often present in sprue, on account of 
the poor absorption, and in nutritional macrocytic anscmia, the blood picture 
and gastnc-acidity curve may also be \ery similar to that of sprue, butia 
both these conditions, if they are uncomplicated, the steatorrheea will be 
absent and usually the emaciation 

Fatty sfopis— (Caliac disease and ‘ non-tropical ' sprue are not in 
eluded here as ne consider them analogous to ' tropical ’ sprue, as has been 
indicated abo\c) In pancreatitis or pancreatic tumour, the un^plit fat 
18 mcrcascQ at the expense of the split fat, and there may be sugar in the 
urine 

In abdominal tuberculous the fever and the abdominal condition should 
give some clear indication if the di'cnse has reached the stage of steatorrheea, 
al«o tubercle bacilli should be found m the stools 

In giardiasis a heavy infection of giardia uill be ncccs“ary to produce 
Bteatorrhcca and this will be identified easily, the diagnosis can be confirmed 
by the therapeutic test 

Lovo glucose-absorpUon curve — ^This is not ^cry uncommon in normal 
individuals, and roaj be ^c^y marked in para sprue (qt ) Though 
common in sprue it is not a \cry helpful differential diagnostic point 

Avarma — Pernicious amcmia, nutritional macroc>tic ansmia and the 
Plummcr-Vmson syndrome ha\e been discussed abo\c 

Hypoehlorkydna — As a rule, free acid is either Ion or absent This 
condition is common to many other diseases, alone, therefore, the finding 
IS of no po8iti\e diagno«tic significance On the other hand, in about 80 
per cent of eases of sprue, pernicious ana?mia will be excluded by the finding 
of some free acid 

fionfgcnological appearance — A similar appearance will be found m 
many eases of vi^amm-B-coraplcx deficiency (Mackic and Pound, 1935) 

In addition to thc«e conditions, gastrO' or duodeno colic anastomosis 
will produce a condition very similar to sprue 


TREATMENT 

Introduction — It has been said of sprue that there are 365 infallible 
cures It IS easy to understand the multiplicity of the specifics, since 
are so many deficiencies that go to make up the sprue syndrome Ine 
rectification of any one of these may go a long way towards restoring the 
general balance Hence calcium, given m several forms, with and without 
parath 5 TOid extract niacm (or nicotinic acid), riboflavin, and hver extrac 
have each been claimed as specifics and have undoubtedly effected cures i 
certain cases, but, without the dietary regime and rest m bed, patien 
exhibiting the full sprue syndrome will seldom be cured , 

There is thus no short cut to treatment of this condition, „ 

be warned that their whole hearted co-operation is essential and that y 
must be prepared to face a period of at least two months of hospii 
the equivalent treatment And 

The treatment consists of rest m bed, a strict ,s 

treatment for the aniemia and deficiency "apteral 

symptomatic In the cases m which there is macrocytic anaimia pare^^^^^ 
hver'^eiitract must be given m lull doses, and, in view of also 

of the patients will have been living on a restricted ,°“s pre 

be given Niacm may also be ^ with immedwtc 

ferably by injection The liver extract will usually produce an imin 
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improvement in the blood picture^ and al«o m the general condition, but 
even in the cases m which anaemia is the most proniineat symptom, this 
treatment alone is seldom sufficient Those reported ca«e3 in which liver 
treatment alone was effective were probably not true sprue but para sprue 
or nutritional macroc>tic anaemia 


Diets 

Rationale —The object of the dietarj is to rest the disorganiied fat and 
carbohydrate digestive mechanism and at the same time to ensure proper 
nutrition to the ti««uc« This is beat done by giving a high protein diet 
with a sufficiency of all the vitamins and essential minerals and at the same 
time restricting the fat and carbohydrate mtake 

If this principle is ob«erved the details arc not of very great impor- 
tance and the diet will certainly have to be vaned according to the circum- 
stancca under which the patients arc being treated as well as from patient 
to patient 

The ratio of protein fat carbohydrate m a normal diet is 1 15 

In a sprue diet the proportions of fat and carbohydrate must each be 
reduced by at least two thirds 

Milk diets —One of the oldest forms of treatment was with milk By 
using «kiramea milk it is possible to deM«e a milk diet that will very nearly 
meet the above requirements or if there is any difficulty about obtaining 
*uitoble milk ‘ sprulac a proprietary (Cow and Gate) preparation of dried 
milk wnth an exceptionally low fat content (P = 10 Fss03 0=13), 
ehould be given 

ITie 5ve stages of this milk diet are given m tabic X below The 
feeds must be taken every two hours from 6 in the morning until 8 at 
night with an extra milk feed at 2 o clock in the morning if the patient is 
awake this makes 8 milk feeds and one fruit meal the latter in the middle 
of the day The milk must not be drunk from a cup but sipped from a 
spoon at iea«t at fir«t 

Some patients find it difficult to take fresh milk but this difficulty is 
usually overcome by suitable treatment of the milk eg by peptonisation 
or citratioo or by the occa«ional substitution of butter milk or some 


Table X 



‘See footnotes to table XI 



Tablb XI 

Showing the dietary items, their quantity, their protein (P), fat (F) and car6oAydra/c (C) content, and their calonc value, 

tn the five stages of the sprue diet 
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proprietary preparation, such as Bcnger’s food, bo^Tll added to milk will 
provide a change 

If eprulac is u«ed, it must be Ki\cn as follows — 

First stage, 6 ounces of sprulac (125 calories to the ounce of dry 
powder), to which water is added to bring the amount up to 48 ounces, that 
IS, 1 part of dried nulk. m 8 parts of water, m the succeeding stages, 8, 10, 
12 and 15 ounces of dried milk are given, with the fruit, gluco«c, etc , in the 
fourth and fifth stages, re«pecti\cly, a quarter and half ounce of butter are 
added 

Mixed diet — In the tropics, a diet which is basically of milk, but 
to which other food substances are gradually added, will usuallj be found 
the most generally u«eful, the diet on thc«e lines that we have used for 
several jears is shown in table XI At Iea«t eight ‘ meals ’ should be taken 
during the daj, and the patient must be given an exact programme to 
follow 

Meat diet. — The high-protein diet recommended bj Fairley consists 
largely of beef, good qualit> beef is difficult to obtain in manj tropical 
countries, and, further, to man> patients, beef is not onlj an unpleasant 
food, but docs not seem to suit them even if thej can be persuaded to take 
it However, manj patients come under treatment in a temperate climate 
and this diet has certainly been very 8ucce««ful in its originator’s hands 
Fairley (1939) recommends the following diet ~ 

Table XII 

HiCR notxis MEAT MET 
Diel No I (talono vaUies=770) 

8 om— Underdooe beef 3 cz , rusks | oz , juice of ) orzoge. and glucose, 
2 drachms 

12 noon •-Soup, 4 o: + liver extract (si i )b ) , uaderdone beef, 3 oz , rusks, 

} oz juux of i orange and glucose, 1 dracbm 

6 pm/~>The same as at 12 noon 
Protein fat carbohydrate s 10 OB 12 

Aotc/— Tthcn patients are \ery ill t«o-hourly feeds of meat and beef juice can 
be sub«titulcd 

Diet Ao 2 (calorie values; l^SO) 

Sam —Underdone beef, 5 or . rusks 1 oz , calves-foot jelly, 2 oz , juice of 
1 orange + glueo"e 2 drachm* 

12 noon, — Soup 4 oz -f- Jiver extract (= i Ib ), underdone beef 5 oz , rusks, 1 oz , 
juice of 1 orange glucose 2 dracbms 
4 pm— Tea 10 oz , milk 2 ot 

7 .o m —The same as at 12 nnoo + calve*-/oot .rell.v, 2 os 
Protein fat carbohydrate = IB OB 10 

Diet No 3 (catone value = l,820) 

6 a m^Tea 10 oz milk, 2 oz 

8 om— Underdone beef 6 oz , rusks, IJ oz , calve*-foot jelly, 2 oz , juice of 
1 orange + glucose, 2 drachm* 

lOom— 1 baked apple, custard 1 oz 

12 noon— Soup 4 oz +Iiver extract (=i lb), underdone beef, 6 oz , calves*, 
foot jelly, 2 oz , ru'ks, IJ or , juice of 1 orange + glucose, 2 drachms 
4 pm— Tea, 10 or , milk 2 oz , baked apple I oz , custard, 1 or 

7 pm— The same as at 12 noon 

Protein fat carbohydrate = IB 032 13 

Diet Ao 4 (calone value=:220O) 

6 om— Tea, 10 or , milk, 2 oz 

8 om — Underdone beef 6 oz , tus)^ 11 oz , calve^foot jelly, 2 oz , juice of 
1 orange + gluco'e, 2 dracbms 
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IQ am— l baked apple + cuafard 2 oz 

•=' bsrf, 7 or, erlv,^ 

1001 jcuy, ioz , niska, 3 or , juiee o( 1 orange + glucose, 2 drachma 
4 pm ^Tea, 10 oi , milk, 2 o* , 1 baked apple, cu'tard 3 oz 
7 pm— The same as at !2 noon, but only U oz o! ru«ks allowed 
Protein fat carbohj dnitc a= 1 0 031-13 

Diet No 5 (caloric value ss 3 020) 

I drSehm 8>u«Me, 2 drachms rusks IJ oz , butter, 

1 drachm, one scraped ripe apple or one fully npe canary banana (jellow enda) 

1 l‘ .* ^ ^ OZ , talvC'foOt jcllj 2 OZ , JUICQ of 

I orange + glucose, } oz , honey, 2 drachms, butter, 1 drachm 
10 am-— 1 baked apple, custard 3 oz 

<=• Jb), undcidonc beef, 7 or, cahes-foot 
jelly, 2 oz , ru*k« 1| oz , juice of I oKnge + glucose i oz 

4 pm-^ca, 10 oz , milk, 2 oz , glucose, 2 drachms, rusks 3 oz , baked apple 
1 or , custard, 3 oz (egg boiled or poached aometimea subatitutcd) , honey, 2 draenma 
7 pm— The same as at 12 noon 
Protein • fat carbohydrate = 13 030 20 


Routine — The patient must be confined strictly to bed during the first 
icn stages of the treatment, as bodily and mental rest are os important 
as in the treatment of duodenal ulcer, for example If possible, the patient 
should be in an institution and should al<o hate a special day nur«e unless 
the institution is tcry Vrcll staffed If treated at nome, he must have a 
day and a night nurse, and the former should be carefully selected, and, 
if possible, should have had previous experience of sprue 

The first stage of the diet should be adhered to for at least ten days, 
jn set ere cases for a fortnight, and even then the second stage roust only be 
started if all the mam symptoms have subsided The same rule applies for 
each stage of the diet, and, whenever there is any relapse of symptoms, the 
patient must be put back at least one stage, and, if the relapse is a serious 
one, back to the first stage 

The patient may be allowed to get up for defalcating and w'a«hing 
during the fourth stage, and to sit up m a chair for part of the day during 
the fifth stage 

The injections of fiver extract (the whole-fiver extracts are usualJj 


better than the more refined ones, and they must be given in generous 
doses), with additional niacin and choline, should be given daily 

Marmite, or some other autolysed yeast preparation, and vitamm A 
and -D concentrates should be given by mouth, and additionaf calcium la 
the form of calcium lactate or basic triple phosphate in do^es of a drachm 
thrice daily 

Cortin appears to aid fat absorption in some cases, and should be given 
a trial 

Symptomatic treatment —A purgative may be given at the commence- 
ment of treatment, a full dose of castor oil, or pulv rhei co 
any tendency to constipation, ispagbuJa (Plantago ovata) bAustc, obtainaoie 
in the bazar m India, or the proprietary preparations, normacol or 
should be given regularly If these /ail, pulv glycyrrhiza: «hould oe given 
in preference to liquid paraffin, which may further interfere 
effective absorption of vitamins The atonic condition of 
have led to a constipated condition m wrhich there are large ifficomns 
the bowel that may necessitate warm oil wemata for Jheir removal 

It IS probably not advisable to interfYC too with the loosene 

of the bowels if it occurs in the early stage i^^/ore treataent has 
time to take effect, but later, if te ,s of 

the patient at night, kaolin or bismuth should be given A 
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Bulphapyridine produces surprisingly satisfactory results m some cases of 
obstinate diarrhcca 

For flatulence and indigestion, a mixture of spiritus aitheris nitrosi and 
spintus ammonia; aromaticus, 15 minims of each in half an ounce of pepper- 
mint water, should be tried first, but if the indigestion persists, in Mew of 
the low acidity, an alkaline mixture should be given before meals and 
dilute hjdrochloric acid one half increasing to one drachm well diluted with 
water after meals 

When there is gross emaciation, intravenous glucose, 200 cem of a 
25 per cent solution of glucose together with 10 units of insulin, and, for 
cramps or tetanj , parenteral calcium and parathj roid by mouth, should be 
given 

For meteon-'ra, turpentine in minim doses, turpentine stupe®, and finally 
pituitary extract should be given, but some modification of the diet may 
be neces«ar 5 , especially when milk is being taken 

Special care «hould be directed towards the mouth A potassium 
chlorate mouth-wash, a drachm to the pint, or optochin, should be used, 
or, if the mouth is painful, gis cenne and borax, with 2 grains of cocaine to 
the ounce in extreme cases when the soreness is interfering with the taking 
of nourishment 

Convalescence — Exerci«e must be graded carefully, and the patient 
should not be allowed to return to full work for two or three months 
‘Home’ Icaie is the ideal solution, if it is during the summer, but an 
extremely cold climate will be as unsati«factory as a hot one The question 
will arise as to whether the patient should go to the ' hills’ If he has 
shown no particular 8u«ccptibihty to hill residence (see hill diarrhoa) 
there is nothing against thi®, but, if some healthy plains climate is within 
easj reach, this will be preferable The popular sea trip roust depend on 
whether the food and accommodation is likely to be entirely satisfactory 
Diet 13 of couT«c most important, and the patient roust endeaaour still 
to follow the genera! principles of the diet that brought him back to health 
The fat intake should be restricted for 8C\cral years, and skimmed milk or 
‘ «prulac ’ should be taken several times during the day 

Spirit®, except po®sjbIy once in the evening, should be avoided, but 
wines or beer may be taken with meals, naturally m moderation 

Prevention — It would be impo«8iblc to lay down any satisfactory rules 
for prevention However, sprue is probably less common amongst so- 
journers who hvc on a good mixed diet with the vitamins all well represented 
Food-faddism is very dangerous in the tropics, but a careful study of the 
diet based on established scientific data and not on the ideas of some 
‘ popular ’ medical writer, should be encouraged in persons who show some 
lewdewey to develop sprue If thvs tendency eqntvnuea to develop despite 
this, that individual should be recommended to return to a temperate 
climate where for -ome time he may still have to consider his diet The 
long continuance of restricted diet is aI«o a precipitating factor and must 
be guarded against If such a diet is inevitable, then extra vitamins must be 
giv cn 

Prognosis — This is dependent on the stage at which the patient comes 
under ob'ervation, the co operation of the patient, and the facilities for 
proper treatment If the treatment ts undertaken early, the prognosis should 
be good but it may be neces-ary for the patient to leave the tropics , this 
IS particularly the case if the symptoms developed after short residence, 
as it will indicate that the patient is particularly predisposed to the condi- 
tion ^ * 

At the other end of the scale, if a patient is grossly emaciated with 
a distended abdomen, has serious macioc^c ansemia, and is unable to take 
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solid food on account of extreme soreness of the mouth, the progno'is u 
grave, but not hopeless if conditions for treatment are optimal 
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Definition —Para sprue is a di«ea«c of dietary origin in T^hich there 
13 a watery diarrhcea of long duration, lo«8 of weight a sore red tongue, 
and latcT marked macrocytic anaemia, it occurs in the European «ojoumer, 
the domiciled European and Eurasian, and the natne, m the tropics 

,€TIOLOGY AND EPIDEMIOLOGY 

The writer belici es that the di«ease is basically dietetic, but that both 
dysentery, m its direct effect on inlestmal absorption and m encouraging a 
limitation of diet, and malaria, in its predatory effect on the ftd cells with 
consequent exhaustion of essential hxmopoictic material, are Yery frequent 
contributory or determining factors (Napier, 1939) 

It occurs mainly in poorer Indian and other nati\ e, populations Ining 
on a low diet, deficient in good protein and vitamms, especially of the B, 
group, in which malaria and bowel disorders are common, but it al'O occurs 
in the better-dietary groups when, as a result of some bowel disorder, a 
patient is kept on a low fluid diet for a long time, it is found amongst 
pregnant women (Napier and Edwards, 1941) It also occurs in poorer- 
cla's Europeans and Eurasians, and in economically-higher classes of the«e 
two groups following long continued bowel disturbances 
PATHOLOGY 

Little is known of the morbid anatomy of this condition 

Blood — A macrocytic anxmia is the rule in the later stages of this con- 
dition, the red cell count may drop to a million and a half, or even lower 
There is also usually a leueopenia The sternum-puncture count usually 
shows a slight mcrease of megaloblasls (non-hamoglobmired, basophUic 
cytoplasm, with a finely stippled lightly-stained nucleus) but not a true 
megaloblastic reaction 

The glucose absorption curve is usually low or normal, but occasionally 
It will be completely flat indicating practically no carbohydrate absorption 

Gastric analysis —This is oIIct normal, but there may be hypochlor- 
hydria, or more frequently a pseudo-achlorhydria that responds to histamine, 
occasionally true achlorhydria has been found, but this also occurs in about 
4 per cent of normal persons 

Stools — ^Thej are usually watery and light in colour, but not the bulky, 
frothy and pale stools of sprue, there is often some mcrease of fat, but the 
total fat is seldom above 30 per cent of the weight of dried faces, with the 
normal proportion of split fat 
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SYMPTOMATOLOGY 

on«ct IS usually gradual, folloTving a period of ill health as mdi- 
^ the fulIy-de\clopM case, there la emaciation, a sore red 
sometimes a low /ever, anamua with its accompanying signs and 
aymptoms, and diarThcca without any localizing abdominal symptoms 
llicre 18 also usually djspcpsia, flatulence, and abdommal dj«com/oJt 
^dema of the legs is also common, this usually improves with re^t in bed 
As long 03 the patient is kept on a poor fluid diet, the diarrhcea wUl continue 
and the ana'mm mcrea«e, until the patient dies as a result of the anaimia, 
or of some concomitant infection 

Diagnosis —-There is no clear-cut method of diagnosis The ab'ence 
of the extreme degree of emaciation, the tumid lower segment of the abdo- 
men, the parcbmcnt-likc skin, the severe dysphagia, and the bidi^, frothy 
pale stools with an increase of fat above 40 per cent exclude truespeac and 
the ab'cncc of the dermal lesions and mental symptoms exclude pellagra 
Ulcerative colitis can be excluded by the absence of red cells or cellular 
exudate in the stools Intestinal tuberculosis and malignancy have to be 
considered, in the former condition, tubercle bacilli can often be found by 
examination of a smear, but more recent methods include animal inocula 
tion of an antiformin-trcatcd specimen, in the latter there will usually be 
occult blood 


TREATMENT 

The treatment of para-sprue is very much that of sprue, except that no 
strict dietary regime i8 ncce«»«ar> \\c usually encourage the patient to 
take the full mixed hospital diet (which includes meat), and this is, if 
po«sible, supplemented by eggs, extra milk and roarmite While it la un- 
neec'sary to restrict fat rigidly, care «houId be taken that the md&t is not 
served swimming m fat as Indian cooks arc liable to servo it, and, m fact, 
special attention should be paid to the cooking and serving of the food 
Liver extract constitutes the most important specific item, and this 
should be given in full doses of one of the whole-hver (or crude) extracts 
The blood picture improves immediately, with a sub maximal reticulocyte 
responee 

For the diairhosa treatment for not more than two days with sodium 
sulphate in drachm do«es four-hourly is followed by kaolin or a bimiutn 
mixture if neces«ary, until it stops, but quite often the 
formed directly the diet is changed from the low-calorie fluid diet that the 
patient was taking m his home to a well balanced solid diet 

Sulphapyridme is sometimes curpnsingly efficacious in * 

diarrhoea, presumably because it cures the mild ii^ammatow 
which the ill-nourished mucous membrane is suffering One would 
the new, Je«s soluble drugs, such as sulphanilyl guanidine, to be even more 

efficacious aehlorhydria, hydrochlonc acid should be 8™ mth each 
meal Attention should be paid to associated “'“‘“SeiS e B 
malaria and intestinal helminth infections Pff aSnle £d 

transfusion appears to have a tonic effect far beyond that of p 

Ptognlis -With adequate treatment this is XMirconlider' 

response is not rapid, one should question JM *°|8JS„„1 osib® 
eiirh onnditions as ulcerative colitis or intestinal tuberculosis 
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Discussion — ^Thc literature on hill diarrhoea goes back nearly a 
hundred years it presents a kaIeido<copic senes of pictures of the possible 
or probable Etiology of this condition which all seem totally disconnected 
each writer s contribution being mainly destructive of previous theories and 
presenting \ery little in the way of constructive contribution to the problem 
Some of the theories that were put forward were that it was a form of 
Ecurvj— e^en at that time (1854) known to be due to lack of fresh fruit 
and \egetablea that it was a di«ordcr of the liver due to the low tempera- 
ture and that it was due to the presence of mica in the water 

/Etiology — It seems very likely that the expression 'hill diairhcea' 
covers as many bowel di«ordera as would the word diarrhsa ’ used at any 
other le^el, its etiology is probably as vaned 

The main root cause of hill diarrhea in India is in the writers opinion, 
a curious lethargy that affects the sanitary sen^e of the administrator in 
India when be transfers his activities to the holiday atmosphere of a hill 
station Nearly all hill stations are appallingly insanitary, and much of 
the diarrhcea is due to mild Bact fiexnen infections acquired through water, 
milk or food particularly the latter which is usually infected by flies The 
definite epidemics that were reported by the early writers and which fre 
quently occur now indicate the infectious nature of the disease Another 
cause IS undoubtedly the reactivation of a chronic dysenteric condition by 
sudden subjection to the damp cold of a hill station, the history given is 
so frequently an onset immediately the subject arrives in the station A 
third suggestion is that the sudden subjection to the cold causes a failure of 
the proper ‘ pumping action ’ of the villi and thereby defective fat absorp- 
tion but this does not explain why the same thing does not happen when 
the subject goes to a cool climate at sea level But there is a fourth class 
of case which does not quite fit any of the«e suggested Etiologies namely 
that, of thft patwinf,. wb/i an. atfArJk at diaEtb^a. only whan, ba fflt 
goes to the hills, this attack continues more or less throughout the visit — 
certainly if this is a short one — and disappears immediately on his return 
to the plains and this patient does not suffer in the same way when he 
returns to a cold climate in Europe This only constitutes a very small 
percentage of the cases of hill diarrhcea but the writer believes that such 
cases do occur, and that the low atmospheric pressure may be the cau«e 
One very definite physiological c^nge that occurs at high altitudes 
in an increase in hsmoglobm percentage to counteract lower oxygen tension 
To meet the immediate emergency, the red cell reservoir in the spleen will 
he emptied and there will thus be a reduction in the number of cells under- 
going the pre haimolysing process m this o^an with consequent reduction 
m blood destruction, as a result of this there will naturally be decreased 
bile production Another way the relative shortage of red cdls can be 
supplied IS by increased production, it seems possible that the increased 
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demand for the raw material for additional blood formation might lead 
to a lower rate of wastage and again decreased bile formation Decreased 
bile will lead to a decrease in fat and calcium absorption, and an unhealthy 
condition of the bowel content The adaptability of the individual naturally 
varies, so that these reactions will be more apparent m some subjects 
than in others 

Symptomatology. — ^This will naturally vary according to the cause 
The usual experience is a watery diarrhcca, which starts very soon after 
the patient reaches the lull station, and is accompanied by mild constitu- 
tional sjmptoms, microscopical examination shows a cellular exudate but 
seldom anj blood, suggesting a mild bacillaiy dysentery 

In. true hill diarrhaa— if there is any such condition caused by the 
climatic effects only and the writer believes that there is — the stools are 
very similar to those of sprue, the mam defect is an increase of fat which 
in some ca«cs is associated with a deficiency of bile There will be a large 
fluid, fatty and frothy stool first thing in the morning, and diarrhcea usually 
up to about midday, after which there are no more stools until next day 
There is marked flatulent dyspepsia— not an uncommon experience m 
arrivals at a hill station — and a certain amount of lassitude, but otherwise 
the subject docs not feel particularly ill, and he is able to enjoy, but not 
to the full, hia holiday, or to carry on his work, as the ca'e may be 

Treatment — ^Thc treatment of the mfcctive type is with sodium sul- 
phate in 2-drachm doses cverj four hours during the first daj or two, 
followed by kaolin or bismuth as in mild forms of bacillary dysentery 
More severe forms may require sulphapyndme or sulphanilyl-guanidme 
The ‘ climatic ' form will respond best to dietetic treatment, namely, the 
reduction of fat, on the lines of the treatment of sprue, but it will seldom be 
weces«ary to put the patient on the earlier stages of the diet, in fact the 
fourth stage (see table X, p 474) will usually suffice, calomel in divided dosw 
(i gram half-hourly up to grams) should be giien for the first night, aoa 
bile m the form of keratin coated pills, gr x, thrice daily, for several days 
The classical treatment for this condition was a drachm of liquor 
hydrargyri perchloridi, thrice daily after food, followed bj 10 grains oi 
pepsin two hours later 
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Introduction— In the last .two decades tt has tecoiM mcrcasing^ 
realised that in different countries there are '“““Stries, es 

the incidence, but “ ‘he but often mild . In 


Jarts" of India and of Africa, lepro^ is very eommon but often 
Jther countries, e y parts of the Ph-l-ppmc Islands and of Smtb 

ZdnZ ; ^ftsTsTu?h'SLSri;&“n5 of south America, the 
disease is both coididoii and severe 
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An unbalanced and depressing view of leprosy may be the result of 
studying leprosy in countries ■where the disease is usually seen m severe 
forms, and particularly when euch studies are largely confined to severe 
cases seen m leprosy institutions Such studies appear however not in- 
frequently to have formed the basis of accounts of leprosy in medical 
literature. ^ , • t 

The description of leprosy gi\en here is based on long experience of 
leprosy in the general population of India, supplemented by experience 
gained in brief visits to other countries, and by a thorough study of the 
literature of the disease 

In most parts of India, the milder neural type of the di'ease 
predominates, and slight abortive cases of leprosy are common; c%en the 
cases of the se\ercr ‘lepromatous’ type are frequently less severe and 
progresshe than those seen in some other countries. It 'will, therefore, 
be found that the picture of leprosy presented here is on the ishole less 
depressing than that frequently presented in medical literature The 
disease is not described as highly infectious, nearly always progressive, and 
sooner or later but invariably fatal 

It is however believed that the description given here can be applied, 
with minor modifications, to leprosy in any country, and that probably 
nowhere in the world is the prognosis of leprosy so hopeless as is often 
suggested 

Definitions. — Leprosy (Synonyms* — ^Lepra, Elephantiasis Graecorum, 
Lepra Arabum) is a disease belonging to the group ‘ infective granulomata 
IS caused by ilycobactenum lepra-, and is transmitted from roan to roan, 
mainly if not entirely, by contact, it is endemic in varying degree in most 
tropical and sub-tropical countries, and it was endemic in the past, but is 
60 to a much less extent at present, in some temperate countries; it occurs 
in two mam forms now called ‘neural’ and * lepromatous and it is 
characterised by extreme chronicity. 

The ncyral ivpe is relatively mild, and the lesions are confined to 
certain areas of sKin and/or to certain peripheral nerves and the tissues 
supplied by them The leptomatons type is relatively severe and progres- 
eive, and the lesions are usually widespread in skin and mucous membranes, 
and to a less extent m the internal organs; the vital organs however show 
little or no affection 

The definition of these two mam types of leprosy adopted at the 
International Leprosy Congress, 1938, was as follows : — 

‘/ievral (N) Ivvc — All ca*e8 of Ihe "beni^" form of leprosy with disturb- 
ances of polyneuritic nature («e alterations of penpheral sensation, trophic 
disturbances, atrophies, and paralyses, and their sequels), or macules of a non- 
lepromatous nature (i^ Jeprides, usually with localized sensory disturbances), or 
both These cases give evidence of relative resistance to the infection, are of 
relatively good prognosis as regards life although mutilation may take place, and 
usually react positively to lepromin Bacleriologically, the skin lesions are typically 
but not lavanably found negative by standard methods of examination, though the 
nasal mucosa may be found positive*. Many of these lesions ate histologically of 
a “tuberculoid" nature’ 

'Lepromatous (L) type— Ail cases of the “malignant” form of leprow 
relatively non-resistant and of poor prognosis, usually negative to lepromm exhibit- 
mg lepromatous lesion? of the skin and other organs, especially the nerve trunks. 
Bacteriological examination usually reveals abundant bacilli Disturbances of 
polyneuritic nature may or may not be present; they are usually absent in the 
earlier stages and present m the later stages of primarily lepromatous cases, and 
often present in cases arising eecondanly from the neural form*. 

Some of the points made and the terms uoed in these definitions are 
later explained more fully. 


•In our experience the naaal mucosa in true neural cases shows no bacilli 
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HISTORICAL 

Leprosy in anaent medical writings —The earliest referenep^ to 

ancient literature of 
(alwut 600 B C) contains definite reference- 
fit.ll Mipr ?n w probable references in 

p^tSlor literature The supposed references to leprosy m ancient 

S^Mfni Chinese writings of the pre Christian era are of 

doubtfm authenticitj , no definite clinical details indicating leprosy being 
gnen, but this fact docs not prose that leprosy was not presalent in 
ancient times in the countries in question In most ancient medical 
literature, the definite recognition of the di-ease now called leprosy is difficult 
or impossible, partly because uords T\hich novs mean leprosy were sometimes 
U«cd in ancient writings either with a much wider meaning or else with a 
difTercnt meaning, for example the Sanskrit word kusklha, which is now 
gcncraJJy used for leprosy, originally meant skin disease in general, the 
Greek word ' lepra ’ from wrhich name * leprosy ' is derived, originally meant 
a scaly disca-c, possiblj psoriasis, and was only later applied to leprosy, 
ns the result of mistakes in translation 

Tlic disease was pos-ibly mentioned by Hippocrates, and cerlainl} 
mentioned and dc'cribcd by later Greek WTitcrs, Lucretius, Celsus m the 
first century B C , and fay numerous later autliors m Greco Roman tirae« 
These writers first mention leprosy as a disease rare in Italy but more 
common in the eastern Mediterranean Later, the spread to Italy and to 
other parts of Europe is recorded bj contemporary writers 

I\ith the collfipsc of the Greco-Roman cnilization, the science of 
medicine rctrogre-seu and was largely fo^otten in Europe, but the Greek 
mcdicnl knowledge was kept alive by the Arabians, who studied the Greek 
and probably the Indian writings on lcpros>, and wrote extensisely them- 
sehes on the subject The Greek writings on leprosy were recovered to 
Europe first indirectly from the Arabian wTiters by the wTiters of the 
school of Salerno in Italy in the tenth century , and, later, directly through 
the recovery of the ancient Greek writings themselves 

During this time the terminology of leprosy became confused, and it 
took many centuries to clear up this confusion 

Both the Greek sad th® AnibuD wntera had u®ed both the terms lepra 
elcpkanltasu but with completely different meanuigs The Greeks, as already EtateU 
used the word lepra possibly for jisonasp while for our leprosy they used the 
elephantiasis (beoauso the thickness and texture of the skm of severe 
leprosy was thought to resemble that of the elephants skm), whereas the AraDia 
had translated lepra ’ as meaning our leprosy (Arabic ;ueahm) ana Viiey 
elephantiasis as filanasis (Arabic dil fil) 

The medical writings on leprosy in Europe m the Middle Ages were 
dominated very largely by the Greek writings and contain little original 
material Dozens of descriptions of leprosy were, however, written m 
the countries of Europe Under the impression, possibly a one 

that the terms zaraath (Old Testament Hebrew) and the lepra 
ment Greek) indicated leprosy, the disease then common m medieval Lurope 
the word ‘ leprosy ' was used m translating the Bible into some (but not aiij 
European languages, and the Mosaic Law relating to zaraath was appJie 

wm.„g.-Th. developments of .c.ent,fle 
and medic^ knowledge which later followed the Renais«ance 

IS S“5Sf SrenS'e tk 'on leprosy. 
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especially in llic last forty years This nork has established leprosy as a 
di ea<c “hoiv mg many points of rc'cmblance to tubcrculo«i«, and aNo «otnc 
important differences , , , * u„, „ 

To the modern literature of lopro«y, workers of manj nations ha\e 
made notable contribution^ 

The scientific study of lepro'y initiated in Nonvuy bj Danielsscn and Boeck, 
was continued by Jlsnsen and Looft and later by lie and others Other workers 
in Europe haie included \irchow, Unna Aminir Ehlers Marchoux, Jadassohn, 
Jean*elme, Mingmuller, Hutchla'on Radcliffc-Crockcr, Patdrock, Tonkin, 
Hoffmann Stein and others 

Numerous United States workers base studied leprosy in America, IlavMii, or 
the Philippine I land* amongst lhe<e workers arc included D>er Impkins Denny 
Dean, Hollman Macdonald Hci«cr McCoy Aycock McKinley Soule, \\a>son, 
Wade Cole and He*scltuie 

In the Pliihppine Isbnd'i Fihpino workers include Rodriguex, Lara, Nolasco, 
Manaiang and Chiyuto 

In India, organized lepro«y re<carth was initialed by Rogers and carried on by 
Nluir Later workers include Chatterp Cochrane Dharmendra, Henderson, Lowe 
and Santn 


In Japan leprosv worker* haic been \cry numerous and hase mcluded Sogai 
Ota Sato A*ami Mitsuda Hi\a«hi and Vchida 

la South Amttwa in teecnt years lepto«\ work has much develojwd and 
among the writers ha\e been De Souza Arauio Raima Fcniander Fidanza, 
Scbujman De Souza Campos Rotberp and Re1>e)lo 

In the French colonies base worked Delioolte Tisseuil Montel and, others 
in the Dutch colonie* de Langen Lampe and Sitanala and m the Belgian colonies, 
Dubois Degotte and Radna 

In Au'tralu workers bare included A«hburtoD Thomp'on Cilento and 
Wole*woTth in South Alrica Moi er Mitchell and Strachan 

In other parts of the Driti h Empire Frazer and Rntib (Malaya) Rose 
Indies) Simon (Ceylon) and Austin (Fiji) hare worked on this ■iibject 
In China workers hue included Mixwell and in Korea Wi!»on 
The writings of these and many other workers are largely contained or 
nb*tracted m Lepra Bibliotheca /xtcmotionolu (1900 to 1914) and the Inleniotional 
Journal of Leprosy from 1933 Tbe<e publication* and aUo the other publications 
mentioned m the bibhography base been ii«ed in the preparation of the present 
chapter but it ha* been con.«ideied inadiisable to burden the text with hundreds 
of reference* A «cloct bibliography is giicn at the end of the chapter 


Tbe history of the disease — ^Tlns has already to a considerable extent 
been outlined in the preceding (li«cu«sion Leprosj has been common in 
India, and probably in Africa and China for many centuries In classical 
times, leprosy imadcd the ^Mediterranean countries and later it spread 
o\er most of Europe including the British Isles For about a thousand 
jears it was common in the e areas, and then, between the fourteenth pnd 
sixteenth centuries, it declineil markedly, although it persisted and still 
persists m some foci m Europe, chiefly m the countries bordering the Medi- 
terranean, and to a less extent m Iceland, Scandinayia, and the Baltic 
countries 

The decline of leprosy in mcdieaal Europe has been attributed to 
segregation measures, to iraproacd hygienic conditions and diet, to climatic 
changes, and to the development of racial immunity None of these 
explanations appears to fit the fact® 

The disease was imported by immigrants from Europe and by sla\es 
from Africa to the American continent, where previously there was no 
leprosy In North America, it has per«i^ed chiefly in the southern states 
but only to a v erj limited extent, and mainly in people of European descent 
In Central and South America, however, it has etcadily increased and is now- 
very common in certain area* particularly north Brazil and both Europeans 
and negroes are affected The Indians of both North and South America 
have very little leprosy 
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the niS nf *" ^ P*"" tf'c ncu cases arising during 

the period of tlic study infectious contact could be pro\ed ^ 

flffordpff"l?v ^ 'r®!' closed cases are not infectious has been 

SSnXu 1 cmcM epidemiological survey earned out m the 
flif. Islands, in ^hich it was found that tlie incidence of leprosy in 

!,ninr “f ?■“'«' "M actually loner than the incidence 

ot leprosy m the general population mil, no knonn eonlact, nhile in con- 
lacis 01 open cases the incidence was, of course, much higher 

IMMUNOLOGY 

• 1 doubt that the degree of natural susceptibiliU to leprosy 

in different persons ^ anes considerablj Under ‘ Epidemiologj ’ the ^ anous 
factors which may ha^c an influence m tins matter are discussed 

liicrc 13 also considerable e\idencc {tide in/m) that acquired specific 
immunity to leprosy occurs, but there is no completclj specific test for such 
immunity There appears to be, howc\cr, a definite element of specificity 
in the Jepromm test 

The lepromin tesewas originated o\er tinrty years ago by Mit^uda, 
and consisted of tlic intra*dcnnal injection of a minute amount of an 
emul‘«ion made by grinding up Icpromatous tissue, rich m bacilli, and 
preaiously sterilized by boiling A positne result is indicated by the 
development, during the next few weeks, of a small nodule at the site of 
injection A posituc rc«ult is commonly seen m cases of the neural type, 
particularly ‘ tuberculoid ' ca«cs, in healthy contacts, particularly adults, 
and in some healthy non-contacts, particularly adults A negatne result is 
seen m cases of the Icpromatous type, and in hcaltliv young children, 
contacts or non-contacts Tiie completely negative resuft seen in cases of 
Icpromatous tvpe is a striking feature of the test, and it is possibly 
analogous to the negative result «ccn in some very advanced cases of tuber- 
culosis 

Numerous later workers, particularly Dharmendra, have introduced 
improvements in the methods of preparing lepromin, standardizing the dose 
and reading the results The active principle of the emulsion has been 
shown to be the bacilli, and methods have been evolved of obtaining bacilli 
free from tissue and of standardizing by a bacillary count, or still better 
by weight 

Recently Fernandez has shown, and others have confirmed, that the 
late nodular reaction is preceded by an early (24/48 hours) reaction of 
the ‘ tuberculin ' type w inch is of the same significance as the late nodular 
reaction It has moreover been found that by breaking down the bacilli 
by physical methods, defatting and grinding, the early reaction can be 
enhanced, and the late nodular reaction can be aboii«nw 

Dharmendra has isolated and tested all the chemical fractions of the bacii i, 
has found that the antigen is of a protein nature and gives ri«e to the car y 
reaction only, has shown that the late reaction is caused bj this protein 
fraction being slowly liberated from the imbroken baeilh, and has attempted 
to isolate a specific antigen Tins rrault has not “““'"'^’“."Lts 
using small doses of antigen, the number of M.tive „f 

has been much reduced, without any appreciable reduction in the number ol 

positive results in neural cases „r,e.ft^P rrsult in the 

There appear to be two factors contnbutmg to a been 

lepromin test, one specific and the other f, f done, 

inipossiblc entirely to eliminate the non specific factor Until 
the test IS likely to be of reiy lift e jeeable iln healthy 

In prognosis, however, the ralue of ‘•'b „ mt ,er ^hat leprosy will 
contacts, a definite positive result is an indication either that lepr y 
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not de\clop, or tliat the (license will be of the mild neural typo In eases 
of neural type, it indicates a relatnclj good prognosis and the unlikeli- 
hood of de^ clopmcnt into the Icpromatous tj pe In cases of the 
lepromatous tjpe, ^er> few po^itne results are seen, but when seen may 
indicate a progno«is better than usual in such ca^es 

The following is a brief account of the methods of preparing lepromin, 
doing the test and reading the results — 

By the older methods lepromin was prepared by grinding leprous nodules m 
ealine and diluting until the bacillaiy coneentralion was roughly the «ame as in a 
pTCMOU'lj u«ed and «aiisf'ictorj prepantion or until the injection of 01 of a c cm 
produced n significant but not cxce«si\e reaction in n case of neural Ijpe end no 
reaction in a ca«e of icpromatous t>pc n> thorough grinding and centrifugalira- 
tion It LS sometimes poaaibtc b> •uch methods to produce a suepension which can 
be standardized h> a rough lacterul count 

The htest methods in\oKe a separation of the bacilli from the nodular 
material either by eentnfugalizalwn in fluids of different specific graiitj or b> 
evtrjction with chloroform (for details tee Dhsrmendra I,epro«y in Indn , 1912 
p 122) Such preparations can be atandardized by weight 

A dose of tno miJIion bacilli or 001 mgm b> weiglt of the bacillary powder, 
suspended m •aline is injected intra dermalli as in the tuberculin test 

The readings are as follows —The early reaction u seen in 24 or 4S hours 
and con'ists of an area of swelling and enthema } inch or more m diameter 
The late reaction seen from the second week, and iisimlly at its maximum between 
three to (our weeks takes the form of a definite nodule in the skm easily palpable, 
and usuall> measuring S mm or more in diameter when I eld with the slun 
between the jaws of a mcaiunng instrument 
Complement fixation may be scon in lepro«v The sera of certain ca«es 
of leprosy haae the power of fixing complement in the pre«ence of certain 
antigens, eg Wassonnann antigen, anti antigens prepared from aanous 
acid-fast bacilli including tho«e of tuberculosis and leprosy This fact is 
of no practical ^alue m diagnosis or prognoM* It is a curious faut that 
complement fixation is seen commonly in the more set ere (lepromatous) 
form of leprosy in which the lepromin tc«t gucs negatue results 

EPIDEMIOLOGY 

Geographical distribution(«ec map) — ^The distribution and incidence 
of leprosy in different parts of the world is shown roughly in the map 
Leprosy is now found chiefly but not entirely in the tropics In the past, 
leprosy was found commonly in 
temperate and c\en in \erj cold 
countries such as Iceland, but 
there is now little leprosy in «uch 
areas 

Leprosy is on the wliole 
most common in areas wiiere the 
climate is both warm and humid, 
and m iiot dry climates the 
disease is often relatnely rare 
or ab'-ent The three great 
endemic areas are (o) Africa, 
particularly equatorial Africa, 

(b) a large part of A«ia includ- 
ing India (particularly southern 
and eastern India), Burma, 
Siam, Indo-Chma and China 
(particularly the south), and 

(c) South America, particularlj 
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The incidence of leprosy in endemic areas and countries vanes 
markedlj It is noticeable that, compared Tilth Bomo other chrome infectne 
disea'es, the incidence of leprosy is ncTcr very high An incidence of more 
than 10 per cent of the population of an affected area is very rare, and 
when it has occurred it has been only temporary 

The Tarying incidence of leprosy m different parts of India and Burma 
IS roughlj ahoUTi in the map The incidence for India as a whole is 
probablj not more than 025 per cent In Burma, Bengal, Ori«sa, hladras 
and other parts of southern and eastern India, most of these areas being 
low lying hot and humid, the incidence of leprosy is gcnerallj high, 0 5 to 
3 per cent, and may be 5 per cent or more in certain areas In individual 
village^, the incidence may be 10 or 15 per cent or more In some, if not 
mo'l, of the«e highlj endemic areas, many cases arc mild In central and 
we«tem India, nhere the climate is hot and fairly drj, there is on the whole 
a low incidence, and in the north nest of India, nhere the climate is very 
drj and much more extreme, t e verj hot in summer and cold in winter, there 
is Tery little leprosy In the Himala>an footlulls, howeter, cTen m the 
north-wc«t of India leprosy is relatncly common 

In other endemic continents and sub continents, for example, Africa 
and South America similar marked variations in incidence are seen 

By type distribution is meant the proportion of cases of leprosy belong- 
ing to the two mam tjpes neural and lepromatous Observations of the 
incidence and seventj of lcpros> ha^e revealed the following interesting 
facta regarding the type-distnbution of ca«e3 In India, in areas where 
the incidence is high, roo<t of the casc^, usually 70 per cent and sometimes 
even 90 per cent or more, arc of the neural type, often of the tuberculoid 
variety, and many are aliglit and abortive In contrast with this, it is found 
that in other areas, an<l commonly where the incidence of leprosy is 
relativ elj low, the av erage ca«e is often much more sev ere, and 60 per cent or 
even more may be of the lepromatous type There are in India relatively few 
areas where lepro'>y is both common and severe These few areas include 
part of the Madras Presidency and certain Himalayan hill area® 

In Africa, similar v ariations in type-distribution hav e been recorded, but 
they are possibly less marked, and m most areas the milder neural ca'es 
appear to predominate In Some other countries, including Burma, the 
Philippine Island^, Japan, South China and also South Amenca, lepromatous 
caees appear to form a high proportion, often a much higher proportion 
than in India and in Africa 

Leprosy and age Differences in susceptibility at different ages are 
shown by a study of leprosy in families Adults long exposed to infection 
in faniihes show an incidence averaging about 5 per cent, while children 
Bimilarly jnSfeiita js»y show ao rif 59 per jacJ 

more Tliese differences may not be entirely caused by the age factor 
Other possible factore are raentioned el«ewhere 

It 13 also suggested that, if leprosy is contracted early m life, it is more 
likely to take a serious form than if contracted later in life, but ev idence on 
this point 13 not very clear 

The incidence at different ages has been studied m two ways In 
a few areas it has been possible to study the actual incidence in different 
age groups, but this involves a complete census of the population More 
often practicable is a study of the age-distnbution of the cases detected 
in surveys Here three age groups are considered up to 15— the early 
age-group, 15 to 34 — the middle age-group, and 34 and over — the late 
age group, these age-groups being chosen because in India they are of 
appoxipiately the same size, and because accurate ages may be unobtam- 
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The incidence of leprosy m endemic areas and countries vanes 
marked!} It is noticeable that, compared cnth some other chronic infective 
dxsea«e«, the incidence of leprosy is neier lery high An incidence of more 
than 10 per cent of the population of an affected area is \ery rare, and 
when it has occurred it has been only temporary 

The \arying incidence of leprosy in different parts of India and Burma 
IS roughly shown in the map The incidence for India as a whole is 
probablj not more than 0 25 per cent In Burma, Bengal, On«sa, Madras 
and other parts of southern and eastern India, most of these areas being 
low lying, hot and humid, the incidence of leprosy is generally high, 05 to 
3 per cent, and may be 5 per cent or more in certain areas In individual 
\nl!ages the incidence may be 10 or 15 per cent or more In some, if not 
mo«t, of these highl} endemic areas man} cases are mild In central and 
we'tem India, where the climate is hot and fairly dr} , there is on the whole 
a low incidence, and m the north-west of India, where the climate is \ery 
dr} and much more extreme , » e \cry hot in summer and cold in winter^ there 
is \ery little lepros} In the Himalayan foothills, however, even m the 
north west of India, leprosy is relatively common 

In other endemic continents and sub continents, for example, Africa 
and South America, similar marked variations in incidence are "een 

By type distribution is meant the proportion of cases of lepros} belong- 
ing to the two mam types neural and Icpromalous Observations of the 
incidence and seventy of leprosy have revealed the following interesting 
facts regarding the typc-distribution of ca«cs In India, in areas where 
the incidence is high, most of the cases, usually 70 per cent and sometimes 
even 90 per cent or more, are of the neural type, often of the tuberculoid 
variety, and many are slight and abortive In contrast with this, it is found 
that m other areas, anil commonly where the incidence of leprosy is 
relativ ely low, the a\ erage ca«e is often much more severe, and 50 per cent or 
even more may be of the lepromatous type There are m India relatively few 
areas where leprosy is both common and severe These few areas include 
part of the Madras Presidency and certain Himalayan hill area* 

In Africa, similar variations m type-di^tnbution hav e been recorded, but 
the} are possibly less marked, and in most areas the milder neural ca«es 
appear to predominate In Some other countnes, including Burma, the 
Philippine Island", Japan, South China and also South America, lepromatous 
ca«es appear to form a high proportion, often a much higher proportion 
than in India and in Africa 

Leprosy and age Differences in susceptibility at different ages are 
shown by a study of leprosy in families Adults long exposed to infection 
in families show an incidence averaging about 5 per cent, while children 
similar!} exposed to infection may show an incidence of 50 per cent or 
more These differences may not be entirely caused by the age factor 
Other possible factors are mentioned elsewhere 

It 13 also suggested that, if leprosy is contracted early m life, it is more 
likely to take a serious form than if contracted later in life, but evidence on 
this point 18 not very clear 

The incidence at different ages has been studied in two ways In 
a few areas it has been po«sible to study the actual incidence in different 
age-groups, but this involves a complete census of the population More 
often practicable is a study of the age-distribution of the cases detected 
m surveys Here three age groups are considered up to 35 — the early 
age-group, 15 to 34 — the middle age group, and 34 and over — the late 
age group, these age-groups being chosen because in India they are of 
apjiroximately the same sue, and because accurate ages may be unobtain- 
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(h. “n“u' of casc«, and Mmel.mcj 

tno liighest jnciclcncc, will be- found in the middle age-group This findinjr 
noi.c\cr, docs not indicate the age when the disea«e is acquired, for leprosy 
IS a ^cry chronic disease with a long latent period Studies of the age 
oi onset indicate that symptoms most commonly appear at the period a 
few vears before and after pubertj and, when the latent period is allowed 
lor, it appears that most leprous infections arc contracted in childhood or 
early m adult life 

While the highest number of cn«es is generally found in the middle 
^RC-^roup, marked variations arc found both in the relatne incidence and 
in the proportion of ca*cs in the carlj and late age-groups The findings 
in this respect may 'larj m different countries and in different parts of 
the same countrj, and also mn> show some relation to the type-distnbu- 
tion winch has nlrcadj been di«cus«cd 

In areas in winch the 'eicrcr Icpromatous forms of the di®ea«e are 
common, Icpro*!}' frequently shortens life, so that the number of ca«c« and 
the incidence in the late age-group is relatncly low At the same time 
the infectiou«nc'is of the Icpromatous ca«ca is sometimes associated with 
a considerable incidence of leprosy in children and young people In such 
circumstances a higli proportion of the ca«cs is found m the earlier nge- 
group, and a low proportion in the late age-group 

Contrasting with this is the slate of things found in areas where the 
mild neural type of the disea«c predominates The«e mild forms of the 
di'ca'c do not appreciably shorten life, and the result is an increa«e m 
incidence with increase m age, and a high proportion of the ca«es in the 
late age-groups Togctlicr with thi« the low mfectnity of mo«t of the 
cases 13 often a«eociated with a relatnely low incidence in children 
There are of course areas in which the typc-distribution and age-dis- 
tribution of the ca«c3, and the incidence in different age-groups, come midway 
between the«e two extremes, and al«o it must be admitted that sometimes 
rather anomalous findings arc recorded, whieli are difficult to reconcile 
with the general ideas here expressed 

A study of type-distribution at different ages has gnen additional 
information of some interest The findings lary' markedly not onn m 
different countries but sometimes m different parts of the same countrv 
In some countries including many parts of India, the proportion of franlv 
Icpromatous to neural cases in the early age-group is low, and ? 

relatively small ri«e m the later age-groups Such findings indicate tna 
the disease is re/afnefy mifd and often not progressrte 

In other areas, however, the proportion of frank Icpromatous ca'es m 
children may be higher, and m the later age groups lepromalous case- may 
he in the majority Such findings indicate that, in the=c areas, the di e 
13 relatively severe and progressive . „ being 

The importance of type- and age dmtibution of cases is nose being 
increasingly recognized, for crude incidence figures may g''» ■'* j, j, 
tion of the public-health importance of leprosy in i 

incidence, if associated uith mildness of the disease, as the fi| 

for type distribution, and a low proportion of cases in , 

Xwi’by the figures' for age-dislribnt^, may If '™''fSf^'e^n1eet^of 
than a lower incidence of leprosy in its severer form, with the inleet 

™Se™ mSi’e“-^Studies of leprosy m ‘l-e general populalnm 
Shown that, m most parts of h%h slight difference 

higher m men than m women more marked m 

IS found even in childhood and diff^ce Deco 
adult life Also females tend on the whole to snow ini. 
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di«ca«c The reasons for these differences arc not clear The po«sibIe 
cau'cs are an inherent loner suaccptibihty of females, or a less degree of 
exposure to infection 

The influence of heredity Race — ^There is considerable evidence to 
slion that the Ee\crity and the forms of leprosy varj quite markedly in 
different countries, and it has been suggested that some races are more 
susceptible to leprosy than others The«e suggestions have been borne 
out bj studies of persons of different races in the same place, for example, 
Indian^ Chinese, and ^lalayans tn Mala>a, Indians and Burmans in 
Burma, Indians, Negroes, and others in the West Indies, and Europeans and 
Africans in Africa reported bj different workers No matter where the 
ca®e of leprosj is found, there w a marked tendenej for the form of leprosy 
to be influenced by the race of the person affected The differences in 
type-distnbution of lepro«y in different countries which have already been 
mentioned arc po'sibly caused largclj by these differences m racial immu- 
nitv It has been suggested that racial immunity may be gradually built up 
as the result of the long endemicily of leprosj in the particular race, and 
It has cv cn further been suggested that the dj mg out of leprosy in Europe 
in&y haiebecn partlj orlargelj caused b> the development ol this immunity 
in European races It is difficult however to correlate the degree of sus- 
ceptibihtj to leprosy of a race with the length of the period of endemicity 
in that race^ For example the Chine«e among whom leprosy has been 
endemic for manj centuries a^car relatively highly susceptible to leprosy 
Moreover, persons of the European races among whom leprosy died out 
a few hundred jears ago may be more highly susceptible than many persons 
of other races in whom leprosy is still endemic An Englishman m the 
tropiC' will very rarely get leprosy, but, when he does he will often get it m 
a severe form In tlic southern part of the United States, particularJj 
Louisiana, the large Negro population, m spite of relativ ely poor hygienic 
conditions, shows a much lower incidence of leprosy than the population of 
European descent, especially French and German These facts indicate 
that the postulated acquired immunity of European races, if it was ever 
a reahtj, may have died out since leprosj died out m Europe At any 
rate at the present time, Europeans often show relatively little immunity 
Our knowledge of this subject, however, is very incomplete, but it is clear 
that race is of importance 

Familial susceptibility — ^From ancient limes it has been realised that 
leprosy often runs along certain familial lines, and this gave rise to the 
belief that leprosy was hereditary This idea has been disproved The 
possibility of susceptibility to leprosy being hereditary, however, has to be 
considered and a suggestion has frequently been made that m certain 
families, certam persons exposed to infection develop the disease far more 
readily than persons of other families similarly exposed to infection, and 
this suggestion is supported by a certain amount of evidence Accurate 
evidence on this matter, however, is verj difficult to collect, and information 
fco far available is not completely convincing The evidence regarding a 
high susceptibility of certain races already mentioned does however point 
in this direction for a race is simply a large group of families 

\n interesting suggestion has been made that the rarity of marital 
infection and the relative frequency of infection of children m families may 
be influenced by the fact that the husband and wife are usually of different 
familial stock and are not biood relations, whereas the children are of 
course the blood relations of the leprous parents 

If susceptibility to leprosy were truly hereditary, it should be inherited 
accoiding to Mendelian law, and there is also a remote possibility that 
‘somatic linkage’ between this possibly hereditary factor and some ether 
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hereditary factor might be found As Weiner points 
cut this can only be done by studying three generations of affected families 
as far as is known, this has not been attempted 
The idea that Jenrosy is more common or more severe m persons of 
renam Landstciner blood groups than in others has been suggested, but the 
author and othp have failed to confirm this The blood groups are of 
course entirely hereditary The blood grouping of ca«es of leprosy of all 
tjpes shows no significant difference from the blood grouping of healthy 
persons of the same population 

It will be seen that definite evidence regarding familial susceptibility 
to leprosy is scanty, but it is a matter of common experience that some 
persons may acquire leprosy from very slight contact for a verj limited 
period, while other pcr®on3 with long and intimate contact do not acquire the 
di«easc and it is not impossible that those individual variations in sus- 
ceptibility arc related to family and heredity 

The influenre of environment Chmate A possible relation'hip 
between climate and leprosy has already been hinted at in the discussion 
on the distribution and incidence of leprosy In the world as a whole, 
leprosy 18 most common m areas which arc both warm and humid, and it 
appears that these conditions favour the transmission of the disea«e High 
temperature, however, with a low humidity 13 often asrociated with a low 
incidence of leprosy, and therefore humidity appears to be of^raore impor- 
tance than temperature When leprosy is studied more m detail however, 
ccriam facts arc revealed which are not m accordance with the«e ideas For 
example, m the very humid ea«lem part of Bengal, lepro«y is considerably 
less common than in the drier western part of Bengal Dry central Burma 
shows a higher incidence of leprosy than the more humid southern Burma 
It appears probable that climate is only one of a number of factors 
influencing the spread of leprosj The fact that leprosy used to be common 
in temperate and cold climates indicates that a high temperature is not 
necessary for transmission, but the fact that infectious cases of leprosy 
imported into or repatriated to European countries^ although often not 
isolated, very rarely give rise to secondary cases, indicates that, under 
modern conditions transmission m temperate or cold covmtnes rarely occurs 
In addition to the possible influence of climate on transmission, it 
appears that climate also has an influence on the progress of the disease, 
in spite of the fact that leprosy is mainly a disease of warm countries it 
IS the common experience that persons suffering from leprosy in cold and 
temperate climates often benefit physically by a removal to a warmer 
climate provided that it is dry and bracmg 

Diet —There has been from ancient times a common idea that 
IS influenced by diet, and even caused by diet In different parts of the 
world, different items of diet have been blamed Fish and meat are two 
items of diet often mentioned in this connection The attempt of 
Jonathan Hutchinson m the 1890s to explain the distribution epidemio- 
logy of leprosy by his ‘ fish eating ' theory is now of historical interest oniy 
During recent years it has frequently been pointed out that, in -A®’* 
incidence of leprosy is highest in those areas where nee is 5°*™ 

the staple diet, but nobody believes tiiat the nee diet has any direct caus 
relationship with leprosy The association of leprosy with rice 
he caused more by climatic and racial factors than by the diet lac 
A lack of salt has been mentioned m connection with a lugh 
of lenrosv as well as the consumption of the toxic foods The »dea has 
been advanced on very unsatisfactory evidence cause 

nnfinuoTum which contains sapo toxins is an important predisp ® j 
o" le"’ Th* s foodstuff under vanoos names is commonly consumed 
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la many tropjcal ortas, but the evidence to support tJjis thcoiy is of a very 
similar nature to, and, as completely unconxmcing as, the c\idence which 
Hutchinson quoted to support his ‘ fish eating ’ theory of the causation of 
leprosy 

Lnrgelj from analogy from other similar diseases such as tuberculosis, 
it appears po^^iblc that deficient diet in general rather than tiic consump- 
tion of some particular article of diet may influence the spread of leprosy 
m the community, and the development of the disease in the mdindual 
This 13 by no means certain The few diet sunejs that have been made 
in relation to leprosy have given inconclusive results 

Social and hygienic condmons — There is some evidence to show that 
social and hygienic conditions affect the incidence of leprosy, and that under 
good conditions the disease may tend to die out In India and other 
countries, this factor may be of considerable importance, but the distribu- 
tion and incidence of leprosy cannot be explained on this basis alone, since 
in verj poor areas leprosj may be rare while in neighbouring prosperous 
areas with better conditions Jeprosj mh} be much more common There 
IS, however, no doubt that leprosj is to a considerable extent aggravated by 
bad social and bjgienic conditions Poverty, bad diet, poor housing with 
overcrowding, and ignorance of ordinary hygiene often go together, and 
favour the spread of Icpros) It is perhaps bad housing necessitating close 
and intimate contact oi an infectious case of leprosy with healthy people in 
the home which is of greatest importance Among abongmal and semi- 
abonginal people hviog under very primitive conditions, leprosy is usually 
rare Ancient tribal customs and traditions often include drastic precautions 
asauist the spread of leprosy, and the breaking down of these customs 
tnthout the institution of other hygienic measures may cause leprosy to 
spread 

In some countries, includmg India, two special factors probably have 
an important bearing on leprosy The first is the religious sentiment which 
regaras leprosy as a divine visitation, which encourages those suffering 
from leprosy to go on religious pilgrimages, and which also fosters the 
giving of alms to beggars in general, and to tho«e with leprosy m particular 
The second is the joint family system under which a father, mother and 
all married sons and their families, and all unmarried sons and daughters 
share one household, this favours the spread of leprosy in a family if the 
mfection is introduced 

Another factor, probably of increasing importance, is the industrialira- 
tion now occurring in tropical countries where leprosy 13 common Workers 
from the rural areas sometimes with little or no leprosy are migratmg with 
their families in very large numbers to industrial centres, where they may 
get infected by workers with leprosy commg from other areas, and they may 
return to their villages and introduce Uie disease there Housing and other 
conditions in industrial areas often favour the transmission of leprosy 

PATHOLOGY 

The pathology of the two main types of leprosy is markedly different, 
and therefore the two types will be discussed separately 

Neural type Morbid anatomy — The changes seen in the skin are 
described under Symptomatology TTie only other important changes are in 
the peripheral nerves The affected nerve often shows marked thickening 
over large parts of its course but there w frequcntlj marked thickening of 
some parts, with thinner portions m between The thickened nerve is often 
hard the surface rough, and it may be adherent to surrounding tissues On 
Opening the nerve, the sheath is found thickened, and the nerve bundles if 
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still rccopnizablo, are often separated by nbiiisb streaks of ebrome 

inflammatory ti«!sue These tissues may have undergone caseation and, 
Vi Jicrc tlic areas of caseation are large, ncr\e abscess may be formed In 
chronic long-standing cases of the neural type, the nenc, instead of being 
tiuckened, may be thin and atrophic, and consist of little more than fibrous 
tissue 


In the areas supplied by afTcctcd ne^^cs, trophic lesions uill often b& 
jound in the form of dccalcification, rarefaction and absorption of bones 
The onl\ other change ii\orthy of note in neural eases is the sliglit enlarge- 
ment of lymphatic glands sometimes seen in the neighbourhood of marked 
tuberculoid lesions 

Histopathofogy — This vanes widely according to the clinical variety 
of the lesions as described under Symptomatology In the 'simple ' varictj 
of lc«ion the changes take the form of cellular infiltration of the small 
round cell type, partly diffuse, partly pcn-vascuIar and to some extent 
pen-neural There la an ab«cncc of the changes desenbed below as 'tuber- 
culoid ’ and ‘ Icpromatoua ’ In the writer’s experience, clinically simple 
lesions often show flight tuberculoid histology, and occasionally early lepro- 
matous changes 


In lesions of the ‘tuberculoid’ variety, whether m the skin, the 
cutaneous nerve, or the nerve trunk, the characteristic histological appear- 
ance is very similar to that produced by infection of the tissues with 
tubercle bacilli, hence the term ‘tuberculoid’ 

The lesions conai«t c««cntmlly of small foci of epithelioid cell«, often 
surrounded bv areas of round cell infiltration, and often m the centre show 
ing Langhan's giant colls and occasionally necrosis (It is this necrosis 
which causes the nerve ab<cess, and the ulceration of the skin patches 
occasionally seen ) The small foci frequently coalesce and form large 
masses In these lesions, bacilli arc usually relatively few, and may be very 
difficult to detect m smears or sections For some reason which is not 


clear, in the neural type of leprosy there is a marked tendency for the»e 
lesions to appear in the terminal nerve branches m the "km, from whence 
the changes spread up the subcutaneous nerves, and frequently cause marked 
lesions m the nerve trunks Hence the anaesthesia and nerve involvement in 


the neural type of leprosy 

In the neural type of leprosy, these changes are found only in certam 
sites, namely, m certain areas of skin, m cutaneous nerves and nerve 
trunks, and sometimes in lymph nodes There is no similar involvement 
of the skm as a whole, or of the mucous membranes internal organs etc 
Lepromatous type Morbid anatomy — The changes m the skin are 
described under Symptomatology In the active phases of the disease the 
skin is thickened, has lost its elasticity and has a greyish white colour on 
section There are often thickening and infiltration in the subcutaneous 
tissues Peripheral nerves may show thickening, usually of slight or 
moderate degree, over a considerable part of their course There ire 
quently a slight generalized involvement of lymph nodes and 
vessels The alimentary tract is affected only at its upper end, with innitra- 
tion of the mucous membrane of the mouth and pharynx 'The upper pan <» 
the respiratory tract is also affected m a similar way, and this affection ra y 
ex^nd down into the bronchi and bronchioles, but there is no affection of 
Srparenchyraa of the lungs There is frequently slight f largement of 
the hver and spleen caused by a chrome mterstitial -gnee 

organs may show a slightly irregular surface and a Uyt 

^ Thp testes often show chrome infiltration and enlargement ou 
system shows little 

and^ larger vessels and the arteries visually being normal, but the vei 
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the affected tisaues often show slight chronic inflammatory changes The 
central ner\ ous sj stem is not affected 

Histopathology — ^^\hcre\er the lepromatous lesions arc found, their 
histopathologj is roughlj the same The ti sues shon interstitial infiltra- 
tion nith inflammatory cells, the cells hone\er being ^er> different m 
character from tho'C «ccn in lesions of the neural tj pe The epithelioid cells 
arc few and Langhan’s cells arc absent Tlierc is no marked tendency 
towards the in\oUcment of ner\e aa compared with other ti«sues most 
tjpes of ti' ues being imadcil The characten«tic cell is the lii'tiocjle, in 
which the protoplasm frcqucntlj undergoes fattj change nith the formation 
of aacuolcs \%hicli maj be filled with fatty material and ma'ses of acid- 
fast bacilli ('foamj cell of Virchon) In this tape of le«ion bacilli arc 
demonstrated in large numbers nith great case Such lesions are found in 
the skin, the neraes the mucous membrane^ the Ijmphatic glands, the bone 
marron, and the internal organs 


SYMPTOMATOLOGY 

There is almost in\ariabl> a considerable latent period between the 
time when bacilli enter the bod> and the definite appearance of the signs of 
leprosj, but it is onlj m exceptional circumstances that the time of the 
tran«nii«sion of infection can be fixed with any accuracj In such cases, 
latent periods as short as a few weeks and ns long as twentj years or 
more ha^e been reported Some books describe prodromalsymptomswith 
malaise, fe%cr, rigors and pains m various parts of the body as commonly 
occurring before definite signs of leprosy appear and before diagnosis 
becomes possible 

In the experience of the nrifer and he belieies, of most other leprosy 
workers, such prodromal symptoms arc \ery rare Such symptoms are 
not common e\en some time after clear signs of leprosy are eMdent Such 
reports suggest strongly that the diagnosis of the disease has been unneces- 
«arily delayed until the di«ea9e has become generalized and ‘ reaction ’ has 
occurred 

The onset of the symptoms varies greatly In countries such as India 
where most people are not highly susceptible, the on«et is usually gradual, 
often very ^adual, very commonly there is seen a single initial slowly 
spreading lesion with no general symptoms whatever Some workers have 
regarded such imtnl leoions as the primary lesions at the site of the 
original infection This seems doubtful, but the possibility of «ome initial 
lesions being primaiy cannot be ignored In other patients, the lesions 
from the start are multiple Several patches may appear in various 
parts of the body, and slowly spread In other countries, and even in 
India in those persons who are more h^hly susceptible, the onset of the 
disease may be much more sudden, and there may be a rapid appearance 
of lesions in many parts of the body, rometimes with malaise, pain m 
the limbs fever, etc, cases with such an on«et however are relatively 
few 

Types of leprosy — Leprosy is usually a generalized or systematic 
infection, and the infection is rarely if eve” confined entirely to one 
particular tissue (although m certain cases the recognizable lesions may 
be 60 confined) Clinically, however, leprosy shows itSelf m two mam 
forms to which the term neuroi and lepromaious are now being applied 
The definition of these two mam types of leprosy adopted at the Inter- 
national Leprosy Congress 1938 has already been given The common 
clinical manifestations of these two mam types are here described 



490 


uiPRosr 


still rccoRnizablc, arc often witlcl> separated by streaks of chronic 

inflninmatorj tissue These tiesucs may ha%c undergone caecation and, 
^hcre the areas of caseation are large, ncr^e abscess may bo formed In 
chronic long-standing cases of the neural type, the ner\e, instead of being 
thickened, may be thin and atrophic, and consist of little more than fibrous 

tl'SUC 


In the areas supplied by affected nerves, trophic lesions ^\ill often bb 
mund in tbc form of dccalcification, rarefaction and absorption of bones 
Ihc onlj other change vyorthy of note in neural eases is the slight enlarge- 
ment of lymphatic glands sometimes seen in the neighbourhood of marked 
tuberculoid lesions 

Histopathology — Tins vanes widely according to the clinical variety 
of the lc«ions as described under Symptomatology In the ‘simple’ variety 
of lesion the changes take the form of cellular infiltration of the «mall 
round cell type, partly difru-'c, partly pcri-vascular and to some extent 
pen-neural There i*» an absence of the changes described below as ‘ tuber- 
culoid ' and ‘ Icpromatous ’ In the writer’s cxpenencc, clinically simple 
lesions often show slight tuberculoid histology, and occasionally early lepro- 
mntous changes 


In lesions of the ^tuberculoid^ variety, whether in the skin the 
cutaneous nerve, or the nerve trunk the characteristic histological appear- 
ance IS very similar to that produced by infection of the tissues with 
tubercle bacilli, hence llic terra ‘ tuberculoid ' 

The lesions consist essentially of small foci of epithelioid cells, often 
surrounded bv areas of round cell infiltration, and often in the centre show- 
ing Langhan^s giant cells and occasionally necrosis (It is this necrosis 
which cau«e8 the nerve abscess, and the ulceration of the skm patches 
occasionally «ecn ) The small foci frequently coalesce and form large 
masses In these lesions, bacilli ore usually relativ ely few , and may be v cry 
difficult to detect m smears or sections For some reason which is not 


clear, in the neural type of leprosy there is a marked tendency for thet® 
lesions to appear in the terminal nerve branches in the skin, from whence 
the changes spread up the subcutaneous nerves, and frequently cause marked 
lesions in the nerv e trunks Hence the anxsthesia and nerve involvement m 


the neural type of leprosy 

In the neural type of leprosy, these changes are found only m certain 
sites, namely, in certain areas of skin, in cutaneous nerves and nerve 
trunks^ and sometimes m lymph nodes There is no similar involvement 
of the «kin as a whole or of the mucous membranes internal organs etc 
Lepromatous type Morbid anatomy — ^The changes m the skin are 
described under Symptomatology In the active phases of the disease the 
'km IS thickened, has lost ite elasticity and has a greyish white colour on 
section There are often thickening and infiltration in the subcutaneous 
tissues Peripheral nerves may show tJiickenmg usually of slight or 
moderate degree over a considerable part of their course There is fre 
quently a slight generalized involvement of lymph nodes and lymphatic 
vessels The alimentary tract is affected only at its upper end, with mbwa- 
tion of the mucous membrane of the mouth and pharynx The upper part oi 
the resmratory tract is also affected in a similar way, and this affection may 
extend down into the bronchi and bronchiolea but there is no affection of 
the oarSSiyma of the lungs There is frequently slight enlargement of 
the fiver and spleen caused by a chronic interstitial infiltration, and the e 
mav show a slightly irregular surface and a mottled appearance 
organ y t-ctes often show chronic infiltration and enlargement but 
shows little atfcet.on the heart 

™d larger vrasels and the arteries usuaBy being normal, but the vems 
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the affected tissues often show cfight chronic inflammatorj changes The 
central nervous sjstcm is not affected 

Histopathology — ^^Micrevcr the lepromatous lesions are found their 
hlstopatholog^ is roughlj the same The tissues show interstitial infiltra- 
tion with inflammatorj cells the cells however being \erj different in 
character from those seen in lesions of the neural tjpe Tlie epithelioid cells 
are few and Langhana cells are absent There is no marked tendencj 
towards the imohement of nerve as compared with other tissues most 
tjpc's of ti sueo being invaded The characteristic cell is the hi<tioc>te in 
which the protoplasm frequently undergoes fatty change with the formation 
of vacuoles which may be filled with fattj material and ma'ses of acid 
fast bacilli ( foamj cell of \ircbow) In this type of lesion bacilh arc 
demonstrated m large numbers with great ca«e Such lesions are found m 
the skin, the nerves the mucous membranes the lymphatic glands the bone 
marrow , and the internal organs 


SYMPTOMATOLOGY 

There is almost invariably a considerable latent period between the 
time when bacilli enter the body and the definite appearance of the signs of 
leprosy but it is only in exceptional circumstances that the time of the 
transmission of infection can be fixed with any accuracy In such cases 
latent periods as sliort as a few weeks and as long as twenty years or 
more have been reported Some books describe prodromal symptoms with 
malaise fever rigors and pains m various parts of the body as commonly 
occurring before definite signs of leprosy appear and before diagnosis 
becomes possible 

In the experience of the writer and he believes of most other leprosy 
workers, such prodromal symptoms arc very rare Such symptoms are 
not common even some time after clear signs of leprosy arc evident Such 
reports suggest strongly that the diagnosis of the disease has been unneces 
sarily delayed until the di«ea«c has become generalized and reaction ’ has 
occurred 

The onset of the symptoms vanes greatly In countries such as India 
where most people are not highly susceptible the on«et is usually gradual 
often very gradual very commonly there is seen a single initial slowly 
spreading lesion with no general symptoms whatever Some workers have 
regarded such initial lesions as the pnmary lesions at the site ol the 
original infection This seems doubtful but the possibility of some initial 
lesions being primary cannot be ignored In other patients the lesions 
from the start are multiple Several patches may appear m various 
parts of the body and slowly spread In other countries and even m 
India in those persons who are more highly susceptible the onset of the 
disease may be much more sudden and there may be a rapid appearance 
of lesions m many parts of the body '=ometimes with malaise pain in 
the limbs fever etc, cases with such an onset however are relatively 
few 

Types of leprosy — Leprosy i» usually a generalized or systematic 
infection and the infection is rarely if eve” confined entirely to one 
particular tissue (although in certain cases the recognizable lesions may 
be so confined) Clinically however leprosy shows itSelf in two mam 
forms to which the term neural and leprotnatous are now being applied 
The definition of these two mam types of leprosy adopted at the Inter- 
national Leprosy Congress 1938 has already been given The common 
clinical manifestations of these two mam types are here described 
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NEURAL TYPE 

v»r,nT,™ ‘'“= ‘yp" be divided into two 

vnriotics for ivhicb the terms macular* * and anxstheixe may be used 

vatiety (scc plutc XV) — ^Tberc appear in tbe skm one or 
more patebes usually clear y defined, round, oral, or irregular in shape, in 
ulnch one or more of the following changes are found ^ 

(а) Loss of pigment 

(б) Diminution in cutaneous aensibility 

(c) Thickening of the cutaneous nerve supply of the area 

(u) Thickening and erythema, particularly at the margin, occasionally 
going on to ulceration 

(c) Dryness due to impairment of sweat function, scalinees, failure 
of hair growth, etc 

The loss of pigment is usually not complete It may be more marked 
in some parts of the patch than in others It may be obscured by erythema, 
or, in countries such as India where auch treatment is widely practised, by 
scarnng caused by the application of caustics 

The diminution in cutaneons sensibility vanes It is usually slight m 
patches on the face, rather more marked in patches on the trunk, and most 
marked m patches on the limbs, while m individual patches the centre may 
be more affected than the margin All sensations are not equally affected, 
the earliest sensory changes arc often those affecting the sens&tion of heat 
and cold and pain, later, the sensation of light touch is affected These 
sensory changes detectable by the physician are often accompanied by 
sensory changes described by the patient, such as feeling of hyperesthesia, 
and formication, psin and tingling when the part is struck 

The thickening of cutaneous nerves supplying the mscule may not be 
easy to detect, although sometimes it is marked, particularly m cases with 
marked thickening of the macules Careful examination made with a 
knowledge of the distribution of cutaneous nerves will, however, not infre- 
quently reveal nerve thickening, and this thickening may be traced from 
the patch up the cutaneous branches into the nerve tnmks, which may also 
be thickened (see plate XVI, figures 1 and 2) ' 

Thickening and erychema of the skin are often present in active 
macules, but they vary greatly in extent and degree They may be very 
slight, and affect only the extreme margin, they may be more marked, and 
affect the whole outer zone of the pateh, they may be very marked, and 
affect the whole patch, m which case they may be accompanied by seeing 
of the epidermis and occasionaf/y by actuaf ulceration Tfet pafcAes' cWiJC 
become thick and red, and lat^ become flat agam The thickening oi 
patches may be very rough and uneven, and sometimes patches have a 
papillated appearance (see plate XV, figure 2, 3, and 4) 

• The use of the term macule ’ la general dermatology the term “ 

used to signify a circumscribed lesion of the akm with pigmentary change but 
elevatioa or depr-ssion Leproay workera however ha^ for anj 

term to signify lesions in which there may be a considerable amount of elev ^ . { 

smee no other more suitable term has been suggested we here use tbe word m 
in this second sense — == 


PLATE XV— Lepsost Nbvsal rm 


rijAitj -la^yitoor X.,. Macuim, iisjons 

* and completely ansesthetic 



Fig 3 
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Sub classification of macular lesions — The International Congress on 
Lepros>, Cairo, 1938, suggested a sub'classification of cases of leprosy of 
the neural tjpe on the basis of the nature of the macular lesions The 
term simple is applied to those macules which are not, and show no evidence 
of having pre\uouslj been, thickened, erythematous, and infiltrated The 
simple vanety of macular lesion is often associated with little or no nerve 
involvement The term tuberculoid is applied to those patches which show 
definite thickening, erythema, and infiltration, or else show evidence 
(usually in the form of slight scamng and uTinkling) that they have 
previously been of this nature 

The degree of tuberculoid change m these patches may be indicated 
by the terms minor tuberculoid, tuberculoid and major tuberculoid The 
tuberculoid variety of macular lesions is often associated with ner\ e involve- 
ment, which may be great It should be emphasized that the different 
patches in the «amc patient are usually all of the same chnical lariety 
This sub classification is of considerable importance, because the diff- 
erent \aneties of macular lesion are associated with differences m immuno- 
logical, prognostic and pathological findings This matter is di«cusecd later 
Size number, and spread of macules — Macules of the types described 
abo\e may be found anynhcrc m the body They inaj be small (J inch in 
diameter), or \ery large (a foot or more in diameter) There may be only 
one macule, there may bo se\cra! or many macules, and in ca«c8 of reaction 
(wdc infra) there ma> be hundreds of small macules, and, in such ca^es, 
the macules being thick, there may be a sinking re«emblaticD to a case of 
leprosy of the Icpromatous t>pc nith nodule formation 

The actne lesions shon radial centrifugal spread, and this ma> cause 
coalescence of lesions There may however be long periods of inactivity 
lastuig for months, years, or for life 

naetcholoeiai ezarainutioa of these Icmobs usus 11> gi\ca segatne results 
though Sometimes s few baatii sre found and occosionsllv (usually durmg 
(emporafy phases of reaction) bacilli are fairly numerous 

The anssthetic variety —This form of neural lesion is characterized 
by the occurrence of leprous invohcmenl of the peripheral nerve trunks 
This may ari<e as the result of an ascending infection spreadmg up the 
cutaneous nerves supplying a macule to the corresponding mam nerve, but it 
may aI«o arise without any apparent involvement of the ekm and cutaneous 
nerves Certain symptoms appear in the diaCributton of the affected nerve 
or nerves These may be enumerated as follows — 

(a) Impairment of cutaneous ecnsibility in the area supplied by the nerve 
Btartag peripherally and exteodioi; up the affected hmb 

(h) Impairment of sweating and consequent dryness and scahness of skin in 
affected parts 

(e) Paresis or paralysis with wastinf of muscles supplied by affected nerves 
and consequent deformity 

(d) Trophic lesions namely, decalcificalion and absorption of bones of hand 
and foot and trophic ulcers frequently with necros s of underlying bone which 
may be extruded through the ulcer, commonly vriU. secondary infection of trophic 
lesions 

Perhaps the commonest nenes to be affected are the ulnar nerve, the 
peroneal nerve, and the posterior tibia! nerve 


PLATE XVI — Lefbost NstnuL type Nervb involvement 
1— Thickening of cutaneous nerves supplying a patch on the forearm 
lig 2— Thick branches of cervical plexus supptymg patch around the ear 

3 — Paralyses of Sth and 7Ui nerves Anicsthesia of cornea and inability Co close 
the eyes 

iig 4— Trophic ulcers of foot caused by tibial nerve involvement 
rig 5— Nerve abscesses of ulnar nerve exposed at operation Two abscesses and 
markedly thick nerve betweea are seen 
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Tho affected nene la usually thick, sometimes very thick, particularly 
the ulnar and peroneal nerves Sometimes the involvement of nerves causi 
nerve abscess (y i , and see plate XVI, figure 5) 

Tho lesion of the ulnar ncr\e is most marked above the elbow, this 
lesion produces antesthesia of the little and ring fingers, and on the ulnar 
side of hand and forearm, and later paralysis of small muscles of the hand, 
with the development of tho tjpical deformed ‘claw hand' of ulnar 
paralysis The peroneal ncr^o is often affected where it parses round the 
neck of the fibula The result is anreslhcsia of the dorsum of the foot and 
of the outer side of leg, and paresis of the peroneal muscles with the 
development of ‘drop foot’. The po'stcrior tibial nerve is commonly 
affected on the inner and posterior aspect of the ankle, and the result is 
anesthesia and keratosis of the sole of the foot, and trophic ulcers {see plate 
XVI, figure 4) 

Other nerves sometimes affected are the radial nerve, the median nerve, 
the fifth and seventh cranial nerves and the great auricular nerve The 
involvement of the median and radial nerves causes anaisthcsia of the hands, 
trophic lesions, and occasionally ‘drop WTist' Involvement of the fifth 
ana seventh cranial nerves causes anai^sthcsia of the cornea, paresis of the 
orbital and facial muscles, ectropion, and lagophthalmos, with great liability 
to irritation of the eye by unfelt foreign bodies, conjunctivitis, comeal 
ulcer, etc (sec plate XVI, figure 3) 

In marked cases of the neural t>pe of the aniesthetic variety, there may 
be antesthesia of all the limbs and of most of the trunk and face, and 
paralysis, trophic lesions, and deformities m the arms, legs, and face 
Bacteriological examination of the skin and nose in cases of the 
anesthetic variety of the neural tjpe usually shows no bacilli 

Nerve crunk involvement, ics nature and significance — Manj patients 
have both nerve trunk involvement and skm patches which may be simple 
or tuberculoid, and the nature, significance and the course of the nerve trunk 
involvement are likely to be the same as those of these patches 

Some patients, however, have nerve trunk involvement only, and m tbe 
absence of patches it may be difficult or impossible to assess the nature and 
significance of the nerve trunk involvement The more markedly thickened 
nerves, sometimes with nerve abscc«s, are usuallj ‘ major tuberculoid ’, and 
have a corresponding short course and a good prognosis The period of 
activity will often be short, but much nerve damage may be done, and 
permanent disability caused The less marked forms of nerve thickening 
are more likely to be of ‘ minor tuberculoid ' or ‘ simple ’ nature, with lew 
immediate damage but a greater tendency to chronicity and extension, and 
even to lepromatous development 

The neural type in general — The chief clinical manifestations ol tne 
neural type of leprosy have been outlined Both types of lesion, macular 
and ansesthetic, may be present in the same patient For practical 
in cases of th6 neural type, we may regard the infection as being connnea m 
the macules m the skm and to the jiffected cutaneous nerves and nerve 

PLATE XVII— Leprosy Neciwl type TcBCBCTTuiro reaction and spontaneous 
SVBSIDENCS 

Vie 1 —Marked inflammation and slight ulceraUon of tuberculoid lesion on «ce 
® T AT^ra. bacilli fairly numerous m the discharge , „ /„„nd 

r,> 2_S »m. p.to.t . lew mmlto tier 

® During the succeedmg eight years imly very slight temporary lesions pp 

I'i W. pomplel. »0 

® (Eighteen years observation ) 



Plate XVII 



Plate XVIII 
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trunks There is as a rule no constitutional disturbance, except in cases with 
secondary infection or nith reaction (tide infra) 

Of all the sjTnptoms described abo^e, there are only two which are 
diagnostic of leprosy, namely, definite thickening of nerves and impairment 
of cutaneous sensation (sec Diagnosis) 

There remain to be dJ«cu««ed certain matters common to cases of 
the neural type in general 

Nme abscess -^ne curious feature of leprosj of the neural type 
«een m India, and pnrticularlj in Bengal, is the not infrequent occurrence 
of oval or circular swellings on leprous nerves The swellings may occur 
m cutaneous nerves, when thej are u«ua!l> small (the swe of a pea), or m 
nerve trunks, when they may be much larger The swellings are cold 
ab'cesscs, which ma> burst into the surrounding ti«sues, and may di«charge 
through the •’km (see plate XVI, figure 5) 

‘ Reaction ’ in neural cases (sec plate XVII figures 1 to 4) — ^In some 
cases of leprosy of the neural tjpe, tJicrc ronj be seen a pha«e of acute or 
sub-acute ‘ tuberculoid ' activity of the lesions To this condition the term 
reaction is applied This reaction is probably of an allergic nature It may 
occur naturallj with no apparent cau«c, m some parts of India it is most 
commonlj seen in the hot seasons of the year It may be induced by the 
oral administration of pota«sium iodide, or by the administration of lodme in 
other forms, for in «omt, ca«es of leprosy, iodine has the specific cfTcct of in- 
ducing lepra reaction reaction may al o be induced b> the injection of sub- 
stances of an antigenic nature, such as tuberculin and lepromin and vaccines 
Reaction ma> follow attacks of intercurrent di«ea«e such as malvna 
Finalh reaction is not uncommon in the puerpenum in leprous women 
The clinical manifestations of tuberculoid reaction are an acute or sub- 
acute inflammation of the lesions present, of the patches m the skin which 
occasionally ulcerate, and of the affected nerves which may show caeeation 
During reaction, new leprous Ic«ions roaj appear in the skin and nerves, 
sometimes in Urge numbers or previously undetected )e«ions may be 
rendered easilj detectable At the beginning of the reactionarj phase, there 
is often an increa«e m the number of bacilli detectable in smears taken from 
the lesions, and previously negative legions may become po«itive 

The condition of reaction in neural ca«cs is always a temporary one, 
and it subsides spontaneously , sometimes in a few weeks or month* but the 
reaction may cause severe damage to the nerves with permanent dieability 
and deformity Reaction of the variety described in cases of the neural 
type, although its appearance may be alarming, is often not a bad prognostic 
sign, since it is frequently followed by long periods of inactivity of the 
di®ea«e, and it may be followed by permanent arrest of the disease In 
a few ca«es however reaction may recur, even several times and at short 
interv als The importance of recognizing reaction is emphasized later 

The course of the disease in the neural type — ^The disease is localized 
to certain areas of «km and certain nerves, and as long ns the di«ease remains 
in the neural form, this marked tendency to localization is maintained 
la some ca«es the number md the aae of the lesions may show little or no 
increase over long period®, while m other cases, the size and number of the 


PLVTE Will — Lepbiwt Letromatovs ttpe 
Fig 1 —flight d ffuse lepromalous iDfiltrsition of ekm of face and bodj Skm slightly 
thick smooth soft and ehmy 

Fig 2— More marked diffuse infiltration with tendency to nodulation on face and 
ears with aiaculea on the chest 

Fig 3— Marked generalized nodulation (Sudi cases are rare m India) 

Fig 4— Lepromatous eve affection Leprous mdo-cyclitis with hjpopion Note 
lepromatous inliUralion of face 
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!?f“?l,'''°'' ‘'“'° °J "° '''"'' the extent o'nd-dc^erof 

involvement of the nerves nnd nerve trunks supplyini; the nffected*^ areas 
””'5' 'nerensc markedly, mth resulting deformities tropbw lesions, etc 
1 here are some cases of Uie neural typo which tend to develop into 
cases of the lepromatous type, but recent studies have shown m this 
>'P;“™t»“5 type IS relatively rare, nnd is largely 
coDfijjed to neural cases of the ^etmplc ' variety ^ 

The course of the disease in cases of the neural type vanes markedly 
With the sub-type ^ 

in neural wjm of •timple ' *uh ij/pe,— Such cases do not often 

remain indefinitely of this sub-type, a few lesions of this type may subside 
yontaneouslj Some become Iqiroroalous and follow a corresponding course as 
desenbed later Most of the others become tuberculoid usually minor tuberculoid 
and follow a corresponding course 

00 The course in neural eases of mtnor tubereulatd sub Minor tuber 

culoid cases are often characterised by extreme chronicity There are some cases 
in which lesions remain localised and subside withm a relatively short time but 
in many ca^a the eligh* indolent activity goes on for years with extension of the 
luions of the margin and healing at the centre with from time to time the 
development of new fesions and also a tendency for increasing involvement of 
nerte trunks Tho«c ca^s of leproCT which gradually o\er a period of many jear« 
become enppled and deformed are lirequenlly of thia type Sometimes a temporary 
Bha*e of reaction with more marked tuberculoid activity will be seen and this may 
be followed by quiescence and arrest but » often followed by a resumpben of 
the chronic minor tuberculoid activity 

Minor tuberculoid cases may remain mildly active for many years sometimes 
up to thirty jears or more In such cases apparent arrest even of long standmg 
may be followed by renewed activity 

(iiO Ihe course of tubereuloxi and major tuberculoui caaej— In such cases 
the akin lesions are clinically more marked and the degree of nerve involvement 
la also greater as also u the tendency to tuberculoid reaction with positive 
bacteriological findings but nevertheless the periods of activity of the lesions are 
often very much shorter and may be Iimilea to a few months or a year or two 
while the tendency to extreme chronicity is much less marked 

In some cases one or a few marked lesions may appear suddenly and 
for a short tune but this extension will soon stop subsidence will occur ana the 
diwase will often remain completely inactive for long periods and often 
permanently Even veiy aevere cases of generalized major tuberculoid reaction 
with numerous bacilli la the lesions may subside permanently and completed ana 
the more marked the degree of tuberculoid activity the greater is this tendency 
to subsidence 

Subsidence of marked tuberculoid activity is occasionally followed by 
tuberculoid activity of long duration or after a cods/derabJe jatervaJ by ehorx 
periods of recurrence of major tuberculoid activity This recurrence however w 
usually not repeated many times and the disease commonly becomes quieaeeni 
and arrested These phases of tuberculoid activity however may cause severe 
damage to nerves with permanent deformity . j r 

(to) The signs of subsidence tn neural cases— The iiatches 
infiltrated and raised become thinned and atrophic and sgns of fibrosis m m 
form of wrinkling and scarrmg of the skin are often seen 

Similar changes are found but usually at a later period Ja 
which instead of being thickened and tord become and fibrohe As th 

«^t of this fibrosis trophic changes often increase and this increase must n« 
be taken as indicating renewed activity of the disease 

LEPROMATOUS TYPE 

Aa has been already mentioned m the definition of the two mam types 

of leprosy, theupr—^ 

thTiXtwn, the baeilli nraltiplymg end spreading in the tissues of the body 


cases, the extent and degree of skm 
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■with little or no tissue reaction The lesions arc more diffuse in nature and 
more widespread throughout the body than in the neural l>T)e of leprosy, 
for the skin, ner%es, mucous membranes, lymphatic glands and internal 
organs frequently show invasion Clinically, however, the chief lesions are 
in the skin and in the mucous membranes 

The skin lesions [see plate XVIII, figures 1 to 4) — There is among 
medical men a common idea that this type of leprosy is characterized by the 
formation of nodules, this may possibly be true of leprosy in some other 
countries In India, however, we find that nodule formation is relatively 
rare The legions of the lepromatous type of leprosj seen in the skin are, 
in order of frequency, as follows — 

1 Slight difTiise thickening tomelirocs with erythema the ekm haMng a 
shiny appearance and giving a soft ‘velvety feeling on palpation 

2 Macules or circumscribed areas of akin with pigmentary change differing 
from the macules of the neural type by having a smoother surface and 
an indeEnite margin by •howing no sensory change or thiekenmg of the 
cutaneous nen e« and by the fact that many bacilli are found on bacterio- 
logical examination 

3 Nodule formation in the skin or subcutaneous tissue the nodules varying 
marked!) in sixe and sometimes being so email as to resemble papules 

4 tJlcera caused by breaking down of nodules 

In ca«cs of the lepromatous type the lesions may, to begin with, appear 
to be localized in certain parts of the body, but this finding is often more 
apparent than real for bacteriological examination of apparently unaffected 
ekm in other parts of the body will frequently Miow bacilli and, m severe 
cases of the lepromatous type, almost invariably the skin of the whole body 
is affected Clinicallj, however the Icions arc much more noticeable m 
certain parts of the body than in others particularly on the face and ears, 
the back, the buttocks, the knees, the elbows, and the dorsal aspect of the 
hands 

One of the manifestations of leprous infiltration of the skm is the loss 
of hair, which may be 'cen all over the body, but is most commonly seen 
on the face affecting the brows, chm and lips 

Other lesions of the lepromatous type — In this t> pc of leprosy, sensory 
change is usually absent m the skm lesions, although there may be some 
anaisthesia of the limbs caused by leprous involvement of the peripheral 
nerve trunks The nerves are involved, but the nerve thickening is usually 
much less than in the ‘neural’ Ijpc of Icprosj, and antcstliesia trophic 
lesions paralysis, etc , are consequently a le«s marked feature It should 
be mentioned, however, that in ca«cs of the lepromatous tjpe in which the 
disease m the skin gradually dies out the subsidence of skm le«ions (shown 
bj fibrosis, •wrinkling and thinning of the affected skin) is very frequently 
accompanied bv increase in anaisthesii^ trqphjc Jcainruv etc, caused by 
fibrotic changes in the nerves which accompany the process of healing 

In the lepromatous tjpc of leprosy, the mucous membranes are very 
frequently affected, the mucous membrane of the no«e, pharynx and larynx 
being infiltrated, and sometimes showing nodulation and ulceration Such 
lesions in the nose may cause destruction of the na«al septum and falling m 
of the nose, and m the larynx may cause hoarseness, and dyspnrea 
Symptoms of leprous infiltration are al«o frequently seen in the eye (see 
plate XVIII, figure 4), m the form of chronic leprous irido-cychtis and 
leprous infiltration of the cornea Leprous mvasion of the testes is also 
common, and is sometimes accompanied by loss of hair on the body, en- 
largement of the mammary glands, and other changes caused by lack of 
internal secretion of the testes The other internal organs the liver, spleen, 
bone marrow, etc , frequently show leprous lesions on post mortem examina- 
tion, but clinical symptoms are usually absent 
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Jfpjo'njtous cases — Reactjon in the neural ca'cs has al- 
T^cady been discussed A condition aometthat similar is also seen in cases 
la^ in BUcli ca^cs the allergic nature of the reaction 

IS inucli Ic s clear, the clinical manifestations of reaction are often very 
different, and the prognostic significance of the reaction is also different 
In Icpromatous cn«c«, the manifestations of the reaction often include 
thickening, erythema and sometimes ulceration of the infiltrations and 
nodulations in the skin and mucous membranes, the appearance of new 
nodules and infiltrations, sometimes very numerous and extensive, in the 
skin and subcutaneous ti‘:sucs, and increase in the symptoms cau®ed by 
iej^ous involvement of the mucous membranes, particularly of the no«e 
and of the larjnx (sometimes with epislaxis and blockage of no«e, or 
djspncca caused bj blockage of the larynx), and acute or sub acute leprous 
irido»cjcliti‘> Thc«o clinical manifestations are frequently accompanied 
by constitutional disturbance, fever, rigors, prostration, etc 

Reaction in Icpromatous cases may be very severe, and not infre- 
quently lasts for a considerable time, necks, or months, and when it finally 
docs subside, the patient’s condition is often worse than it was before the 
reaction Aleo the reaction is apt to recur periodically, with a progre<"ive 
deterioration in the patient’s condition Such reaction, however, even if 
very severe, rarely cau«cs death, though death from intercurrcnt disease 
during or after the reaction is not uncommon The importance of recog- 
nizing reaction is cmpha'^ized later 

The coarse of Icpromatous cases —The course of the Icpromatous C8«es 
Is very different from that of the neural cases The disease to begin with 
may be localized to certain limited areas of skin, and there are a fevr cases 
m which, after a limited period of localized activity, the disease subsides, 
but in the majority of cases the disease gradually progresses, the leuoss 
become more marked and more widespread, and, nnan>, generalized 
This process may be relatively rapid, taking only a few months or it 
may be much slower and take several years The process of generaliza- 
tion may be accelerated and made more obvious by the occurrence of reac- 
tion, and, in severe rapidly progressing cases, these reactions maj occur 
repeatedly at short intervals and the general condition of the patient may 
lapidly deteriorate In such ca«es, death from intercurient disease and 
Weakness la not uncommon, and the whole course of the disease may be 
only a few years Ev en in such cases, however, if the patient can be tided 
over the period of intense activity, sooner or later subsidence and arrest of 
the disease may be seen, such subsidence, however, being sometimes accom 
panied by marked disability, deformity, permanent eye affection, etc 
In other cases, however, the disease is much more chrome and this is 
seen particularly in patients in whom the infiltrations and nodules are hard 
and fibrous, although often prominent In such cases reaction may oe 
entirely absent, and there may be long periods during which clinical activity 
and any extension of the lesions may be very limited if not entirely absent 
The increase of the disease may be very slow, and subsidence when it 
begins may be correspondingly slow In such cases, though the course o 
the disease of the lepromatous type may be very prolonged, twenty years 
or more, subsidence may leave the patient relatively little disabled a 

two varieties of lepromalous cases have been described one being 
acute wd rapid, and the other betog of great ehromelty Betw™ tee 
two extremes^ come most cases of the lepromalous type The , 

serious and may shorten life considerably, but subsidence with ^ 8 
S S degree of deformity and disobUity » not uncommon, and ‘ke 
Sf leproSous cares, though grave, le not eo hopeless os is sometimes staled 
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Signs of subsidence in leptomatoos cases— These are the gradual dis- 
appearance of mflammatory changes in the lesions, shrinkage of the lesions 
with a diminution and final disappearance of tlio bacilli m thern, the ekin 
being left in a shrunk or shrudlea and flaccid condition, and often pendu- 
lous Similar changes are seen m the lesions in the mucous membranes and 
m the nenes, and the fibrosis of ner\es is frequently accompanied by 
actual increa'se in the trophic changes, nhich should not be taken as indi- 
cating activity of the disease itself 

CASES OF DOUBTFUL CLASSIFICATION 
While nine cases out of ten, or even nineteen out of twenty, can be classi- 
fied as neural or lepromatous on clinical grounds with reasonable accuracy, 
there arc cases in which this is difficult or impossible, because the legions 
are not entirely characteristic of either tjpe, and show some of the features 
of both 

There may, for example, be infiltrated patches with anaesthesia and 
some nerve Involvement, hut the patches may be smooth, have an indefinite 
margin and show numerous bacilli in smears Leas commonly some of the 
lesions may he localized and appear to be neural, while other lesions may be 
more diffuse and appear to be lepromatous 

Bacteriological examination may be of little value m classification of 
such cases, since neural cases in the phase of reaction may show bacilli in 
con«iderable number A very large number of bacilli m smears, however, 
does suggest the classification of the case as lepromatous 

Histological examination will, m some doubtful cases, make classifica- 
tion possible, but often clinically at>pical cases will show atypical histology, 
and noth tuberculoid and lepromatous elements may be seen In sections 
The lepromin test is of some value in classification and prognosis of such 
doubtful cases, a positive result indicating the probable neural nature of 
the case, with a correspondingly belter prognosis 

In some of these cases the atypical clinical and histological findings are 
temporary, often a««ociated with a phase of reaction In a few weeks or 
months the case may become more typical, either neural or lepromatous, 
with corresponding clinical and histological findings and prognosis 

There i*, however, a small number of cases in which clinical and other 
abnormalities persist, possibly for ^ears, and accurate classification and 
prognosis are impossible 

THE DISEASE IN GENERAL 

The relation between the two mam types — The idea that the neural 
and lepromatous forma of the disease may be caused by different strains of 
the organi'm is discussed and criticized elsewhere 

The idea has sometimes been expressed that the neural and lepromatous 
forms of the disease are merely early and late phases of leprosy, but that 
this 13 usually not so is now generally recognized In many patients, the 
disease starts in the neural form and remains in the neural form throughout 
In other patients, the disease starts m lepromatous form and remains m the 
lepromatous form throughout The two mam types of jeprosy are appar- 
ently clinical roamfestalions of two wlddy different ways in which the 
body may react to leprous infection Those persopa m whom there is some 
degree of immunity usually show the neural form, vvhile those in whom 
there fs little or no immunity show a much greater tendency fo develop the 
lepromatous form 

It IS true that there ate some cases of leprosy which are not character- 
istic of either of these two mam types, and which show some features of both, 
but these cases are, as a rule, not numerous It is also true that there are 
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some eases of leprosy of the neural type which later develop into cases of 
jeproraatous type, but it is believed that these are not numerous and that 
they mostly bcIonR to the sub-varicty of the neural type which has been 
caJJed smpie . The dffsswcation of cases of leprosy is not nierety of 
ntatiermt; i-ntercst, mnce it has iraporlonl bearioRs on prognosis and treat- 
ment, and also on preventive work, since the lepromatous cases are the 
infectious cases 


The wide differences in the clinical manifestations of the two main types 
of leprosy, nnd the less marked but the still deSnitc differences between ihe 
dilTercnt varieties of the neural type of lesion, have been outlined. The 
clinical diflerenccs are associated with difTerences in bacteriological find- 
ings, immunological findings, histological findings, course and prognosis 
This relationship is outlined in the following table : — 


Table XIII 



NefRO-MACULAR 

1 

Findings 

Simple 

Tuberculoid 

Tuberculoid 

major 

1 I,epromalou5 

Clinical 

Patches flat *Bd 
smooth Nerve 
thtekeaws, slight 

!&B9StheSIA 
sometimes not 
parked- 

Margins of patch 
show thickening. 
niiurhoe<s. often 
papillation 
AnTslhe^ia defi- 
Bit© Nervesofien 
moderately thick 

TTucIcening of 
patch marked 
and sot coo-, 
fioed to margin 
Afuesthevia 
marked Nerve 
thickening often 
marked 

Skin JesiOM 
smooth ill-denoea, 
usually a&Ursled, 
may be nodular 
Mucous mem- 
branes, etc, 
aflected Anas- 

thesia often found 
in limbs, but not 
in skin lesioas 

Baeleno* 

loffical 

Usually negative 

flarely positive 

Usually negative, 
may be positive 
in ' reaction'. j 

AIwa>8 positive 

Lepromin 

tetl. 

1 Negative or weak 
positive 

pately negative, 
usually weak, 
or moderately 
positive 

Practically alwaj 3 
positive, usually 
moderate or strong 
positive 

'Nearly always 
negative 

fltsfo- 

palkoloffv 

Cellular infiltra- 
tion, not 
‘ tuberculoid ’ 

Definitely tuber- 
culoid infiltration, 

1 but nf moderate 
degree 

Markedlv tuber- 
culoid infiltration, 
sometimes casea- 
tion 

Foamy cell 
leproma 
tuberculoid 
structure 

proffnojie 

and 

couTte. 

Doubt/uJ May 
become lepro- 
matous, may 
become tuber- 
culoid, or may 
subside. 

Disease sometimes 
chronic and 
progressive to 
some eatent 

Barely becomes 
lepromatous, 
subsidence fairly 
common 

Activity of disease 
often limited { 

Complete subsi- * 

deuce often seen 
Veiy rarely ' 

becomes lepro- * 

matous ^ 

1 

Disease is usually 
progressive a®u, 
secomes general* 

ued Subsidence 

rarely seen 
uore often fate 
ifter long peg°^ 

)f activity 
apse common 


Reaction.' 


hicfi have aireaay ;"'r 
Sm 'Sfon-. The failure to recogni.e 
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condition and the fact that it usually (subsides, sometimes m a relatively 
short time, e\en without any special treatment, has been a frequent cause 
of misunderstanding regarding the di«ea*e itself and the ^olue of treatment 
The onset of reaction frequentl> brings the patient to the doctor, and 
the rapid subsidence of reaction often seen on the institution of treatment 
in such patients should not be attributed to that treatment This mistake 
has often been made, and this fact helps to explain some of the ‘ rapid cures ’ 
of Iepros> which ha% e been reported from time to lime Many of the photo- 
graphs «howing patients before and after treatment, which ha\c been 
published m textbooks and articles, are really photographs of lepra reaction 
and natural subsidence (see plate X\TI, figures I, 2, 3 and 4) 

Ulceration in leprosy — In l)oth the mam tjpes ol leprosj, ulcers may 
be seen, and there is a tendency to regard ulceration as indicating that 
patients are infective The ulcers seen in eases of the neural type are of 
a trophic nature caused frequently by trauma in ti'^sues the vitality of 
which has been impaired bj the destruction of the nerve supply including 
the ^a®o motor fibres The«e ulcers arc usually «ccn in the feet or hands, 
and u'ually di«chargc no bacilh In the Icpromatous type of Jcpros> liOTt- 
ever ulceration is aI«o seen most commonly m the na*al mucous membrane 
and less commonly in the skm lesions Thc«e ulcers discharge xerj’ large 
numbers of bacilli 

Eye lesions of leprosy — In both types of leprosy, lesions of the eje arc 
seen In cases of the neural tj PC the lesions arc caused by the destruction 
of the ner\ e «upplj , the fifth and «c\cnth ner\es There is no actual leprous 
mfiltration of the eye although there is frequently secondary (non-leprous) 
mfection In the lepromatous tyye of leprosy, howe^er, the eye affections 
are caused by actual leprous innltration of the eye, both superficml and 
deep (see plate XMII, figure 4) 

DIAGNOSIS 

By a aTong diagnosis of leprosy very grave injustice may be done, since 
the social consequences of a diagnosis of leprosy arc often extremely serious 
ithout adequate grounds a diagnosis of leprosy should never be made and 
in doubtful cases, patients should be kept under observation until signs 
either disappear or become more definite 

Cardinal signs of leprosy — It cannot be too strongly emphasized that 
there are only three diagnostic signs of leprosy, namely, impairment of skin 
sensation thickening of nerves and the finding of acid fast bacilli An 
excellent rule is 'Never diagnose leprosy unless at least one of these three 
signs IS present ’ Very occasionally one may have to depart from this rule, 
but only m very «pecial circumstances (sec p 509) Generally one may 
say that, even if a ca«e appears exactly like one of leprosy, unle«s one of 
these three signs is definitely present the diagnosis o5 leprosy should not 
be made 

In diagnosis, thorough climcal exammaiion is of the utmost importance 
The whole body area «hould be examined in a good light for areas of lo«s of 
pigment, or of infiltration, which may be very alight Palpation for thick- 
ened nerves should be earned out, and the skm een«ation of the whole body 
«hou!d be tested In doubtful ca«es, bacteriological examination of sus- 
pected areas of the skin may be needed m diagnosis, but such ca^es are few 
Testing for loss of stnsatiois — Loss of sensation is usually found either m the 
macules or else in the distal part of the limbs The loss of sensation is usually 
partial and not complete and may be very definite in some lesions and only 
very slight in other lesions The most useful way to test for loss of sensation 
IS to test the sensation of light touch The patient s eyes are shut or bandaged 
the skm is touched with a piece of paper or a feather and the patient is asked 
to indicate with a finger the place touched Failure to J-espond indicates impair- 
ment Sometimes particularly in patches on the face, touch sensation is retained 
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^ j • ' / tWHJpff.^oier the cHwws ond m areas of hard thick akin 

i he deteciton of nerve thickening. — Here a ^^o^d of naming js neces- 
sary, A ncr\c is not thick merely because it can be felt Many normal 
nerves [eg. the idnar, posterior (ibial, peroneal and sometimes the great 
auricular) arc palpable and give pain on pressure A nerve should only be 
Btated to be thick when it is definitely more thick than the same nerve on 
the other side of the body or, if both sides arc affected, thicker than the same 
nerve in a person of similar build Examination for thickened nerves should 
include palpation of the ulnar above the elbow, the great auricular, the 
peroneal, and superficial peroneal nones, and also palpation of the sub- 
cutaneous tissue around and proximal to macules, for thickened cutaneous 
nerves. 

The itmomttiUon of and^fnt — .la Jia? hocn slated aboie, thw m do! 

often necessary for diagnosis, but more often for judging whether a patient w 
infectious or not 

<Silej of examtnalion — ^Therc is a common idea that the best way to demon- 
Btnte bacilli is to cTaminc smesr* tjken from the na^al mucous membrane This 
IS not so Uacilli arc much more commonly found m the akm Nasal examination 
may be necessary in order to pidgc whether a patient w highly infectious or net, 
but it should be done in addition to, and nut instead oi, examination of the 
skin 

Bacilli are rarely found m anesthetic areas or m macules of the neural tyre, 
though there may be a few found m the enthematous margins of such macules 
Bacilli are found m the lesions which hate been described aoo\e as lepromatous, 
le areas of slight difTu«e infiltration, thickening, nodule formation, etc In cases 
of the lepromatous type, bacilli are very frequently found m the skin of the lobe of 
the ear, sometimes e\cn in the ob^ence of clearly vi<iUe lesions 

Methods oj makinff smeart—The roost generally useful method of examining 
the skin is known as the ‘slit’ method Take up a fold of the suspected skin 
between the thumb and forefinger of the left hand, maintaining pressure to 
prevent bleeding, and with a «harp scalpel held in the right band, make a slit 
verlJCfllJy downwards into Ihe eoriuin SliJI maintajnjng the finger pressure, with 
the point of the scalpel scrape the bottom and sides of the slit, collecting material 
on the point of the scalpel Ti«sue celh, not blood are required If 
excess of bleeding, wipe away the blood before scraping Make a smear ot tee 
scraping on a slide, fix by heal, stain, and etaraiae , , 

In nasal examination, inspect the nasal septum for lesions, take 
instrument and scrape away cells, not blood or mucus, from the lesion if visible, 
or Aoti fAe sepfcjvsr mxr serfeviw evwd a/ ihe talenor turbioste bone^ max 
a smear on a slide, fix and stain u 

It IS roost important that the slides ami instruments used in 
logical examinations «houJd be clean and free from acid-fast bacilli* This uie 
that old slides aliould be used only after very thorough cleansing, and tn» 
instruments must be very thoroughly cleaned and stenhred between 
examination „ ... . . .v,.* n! 

Statnmo and exammatton of smears — The method of atainmg used is tnat 
Ziehl Neelsen which is described in luanr textbooks The most important mmg 
13 that the stain shall be properly made, the basic fuchsia being ground m 
mortar with a pestle to get proper solution in the absolute alcohol It is not Mc 
eary to heat the slide in order to stam the bacilli, for if the stain 
the bacilli will be stained m the cold m about twenty mmutes W^eiy o 
acid-alcohol may be used for decoloniation winch should not be f Por 

and which should leave the film atiU slightly pink on washing with water tor 
counter-stam a strong watery solulicm of Jdue » ,,^ 8 besides 

When examining a slide, it is import to «™®'”D®r *hat other tnings 
bacilli may appear red, cerUm granules in some cells, bacilli 

r aM? HlrSvVioK 

bfcXI’''Ba 1 dh!‘'lf prein“are fair^ numerous, often very numerous If 
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only one or two tac Ih arc found in a whole emear it is adi isable to repeat the 
cxim nat on ra ord r to \cr f> the fin! n" 

Cases with no cardinal signs — h*is been slated that il none oi the 
three cardinal «igns is found n diagnosis is 'crj rarely justifiable The 
most important exception is met m cases of leprosj m children In joung 
children who ha\c been in close contact with an infectious ca«e one often 
finds on the face bodj buttocks or limbs depigraentel patches m 'nhich 
there are no «en«orj changes no bacilli and no thickening of ner\ es In 
such cases if the patch is tjpical in appearance and m «ite a diagnosis of 
leprosj may be justifiable but only when there is a hi«torj of close contact 
with an infectious ca'c It Miould be remembered that manj other dis 
eases (the chief of which is tinea) maj cause apparent depigmentation of 
«km in children 

Miscellaneous pomes — k mere diagnosis of !epro5> is often of \ery 
limited ^aluc the diagnosis frequentU needs to be “supplemented by notes 
as to whether the di'ca'c is of the neural or of the lepromatous tjpe 
whether the di«ca«:e is actnc or inactne and whether the ca«e is an ‘ open 
or ' closed one In determining the«c points an accurate liistorj and care 
ful clinical examination and m «ome cases bacteriological examination arc 
needed 

DIFFERENTIAL DIAGNOSIS 

Three groups of di<'ea«e3 may be mistaken for Icpro > 

Diseases which produce lesions m the skin which may resemble 
leprosy — ^The«o maj be enumerated as follows Secondarj and tertiary 
eyphtlide tmea Icucodcrma lci<hmanm infections of the ekm (dermal 
leishm3nia«is and oriental sore) psoriasis >aws lichen planus erythema 
twdosum dermatitis (sometimes occupational) Confusion may al«o occur 
between leprosj with reaction and acute inflammatorj conditions of the 
•km «uch as cf}«ipcla9 and cellulitis Tertiary sjphilide may c!o«ely 
resemble a macule of the neural type of leprosy Dermal leishmaniasis (a 
post kala azar condition found commonly in Bengal Bihar Assam and 
Madras) often produces dopigmcnted patches infiltrations and nodules 
which lerj cloaely re«emble thereof leprosy Psoriasis with marked scaling 
of the lesions maj produce an apparent but not real lo«3 of «km sensation 
Leucoderma produces marked depigmentation witli no loss of sen ation 
The absence of the three cardinal signs of leprosj mentioned aboie dis 
linguishes all the«e conditions from leprosj 

Diseases causing loss of cutaneous sensibility — 'Manj diseases of the 
central nenous 6>«tem or of the i>criphcral nenea maj cau^e some loss 
of skm sensation "Neuritis may be caused by toxins or by Mtamm 
deficiencj Bernl ardt s di«ea»e (neuritis of tl e lateral femoral cutaneous 
ner\e) lead poi'omng polj neuritis (ben ben) cervical rib syringomyelia 
traumatic injury to nenes and diseases of the spinal cord may all produce 
some lo's of «en«ation in the limbs Numbness of the limbs maj also be 
produced by interference with the blood supply m conditions such as 
Rajnauds di'ca^c and obliterative endarteritis 

Most of these conditions are rare some of them very rare In countries 
m which leprosy is common a case of leprosy is frequently wrongly 
diagnosed as one of the®e rare diseases mentioned In most of these condi 
tions the distribution of the sensory change is not like that of leprosy and 
there is no thickening of the nerves as would be expected in leprosy In 
most of the nervous di*eases mentioned above the motor changes are more 
marked than the sensory change the leveree is usual in leprosy 

Conditions causing deformities and ocher lesions resembling the 
trophic lesions of leprosy — These include such conditions as the trophic 
ulcer of the foot and gangrene seen in diabetes the necrosis and gangrene of 
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sccn 111 Rflynaud's disea=e and obliterative 
trnnmffl deformities of tertniy jaus, ddormUies produced by 
trauma to nerves, involvement of nerves m callus formation after fractures, 

Multiple infections —One point should be mentioned in conclusion 
Not infrequently patients are found suffering from more than one condition 
01 the 6km, one of which may be leprosy The commonest example of this 
is the combination of leprosy and tinea, for in India many persons, includ 
ing patients with leprosy, al«o suffer from tinea \crsicolor Other combina- 
tions o: diseases that are not infrequently found are leprosy and syphilide, 
and leprosy and dermal leishmaniasis 


PROGNOSIS 


The course of Icprosj m its \arious clinical forma haa already been 
discussed, and it has been seen bow greatly this course t aries The state 
raent sometimes made that leprosy is always or almost always progressive 
and sooner or later fatal is therefore seen to be extremely misleading 
especially m view of the fact that in most countries where leprosy is 
common, the neural cases form at least 50 per cent of the cases seen, while 
in some highly endemic countries such as India and Africa, the proportion 
of neural cases may between 70 and 90 per cent or more, and a high 
proportion of these is commonly of the tuberculoid sub type 

It appears desirable to outline what is meant by a good or a bad 
prognosis m a disease such as leprosy Leprosy does not affe''t the Mtal 
organs and, in the absence of secondary infection, rarely causes death 
Therefore the prognosis is concerned largely with the likely duration and 
severity of the symptoms caused by leprosy A good prognosis in leprosy 
means that the disease will probably increase httle, if at all, and will 
become inactive after a relatively limited period, although there may remsia 
areas of loss of sensation and possibly deformities By a bad prognosis we 
mean that the disease will remain active for a very much longer time 
probably for many years, that during this time there is a possibility, or 
m highly eusceptifale persons a probability, of death from weakness or 
mtercurrent disease, and that, if and when the disease does finally subside, 
there will probably be much more marked disability and deformity 

In prognosis the two chief factors to be considered are the type and 
sub-type of the disease and the race of the person affected These two 
factors are often inter-related since in certain races the lepromatous type 
predominates, whereas in other races the neural type predominates 

In the neural type of leprosy the prognosis is, on the whole, good, but 
as already indicated, the nature of the lesions has a bearing on prognose 
If the lesions are of the tuberculoid variety m its moie marked forma, the 
prognosis is usually excellent, whereas the presence of the kind of lesion 
which has been called ‘ simple * indicates an uncertain prognosis, «iDCe m 
such cases the disease not infrequently develops later into the lepromatous 


In the lepromatous type of leprosy the prognosis is definitely poor 
As alreacfy stated the race of the affected person markedly influences 
prognosis Many people of Indian and Af-ican races show leprosy m a 
mild and non-progressive form In Europeans, and in persons of roixea 
European and other descent, the disease is much more often severe ana 
progressive, and the same is also true of persons of some other racial groups, 
e a Chinese, Burmese, etc ^ 

^ In addition to the type of the disease and the race of the affected person, 
the immunological reaction of the afffected patient may influence prognosis 
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The lepromin test, if poMtne, 19 a definite indication of a relatnely good 
prognosis . v l 

Another factor possibly influencing prognosis is the age at which the 
disease appears, since children and young people often show relatively 
little resistance to leprosj, but even in children the definitely tuberculoid 
lesions have a good prognosis 

The general phj'Sical condition of the affected patients and the presence 
or absence of intercurrent di«ea«e hate frequently beeq quoted as having 
an important bearing on prognosi**, but it is beliet ed that their importance 
can easily be exaggeraUd 


TREATMENT 

Introduction — ^From ancient limes until recently, leprosy has been 
regarded as a disease for which treatment was of very limited talue 
Hundreds of different remedies are mentioned in ancient and more recent 
literature, but the only one widelj and persistently u«ed and recommended 
has been the chaulmoogra group of oils The history of this treatment is 
discussed later, and al«o some notes are giscn on other forms of treatment 
advocated in the past and occasionally u«ed now 

Dunng the last thirty jears published reports on the value of treat- 
ment of leprosy vary marlccdb Some writers ha\e reported strikingly 
beneficial results from ^a^lous forms of treatment, some of these reports 
ha>e nrobably been based on the treatment of ca«es of the tuberculoid type, 
probably in the pha«e of reaction, cases which often show marked clinical 
anprotement e\en without any treatment Other writers have reported 
that treatment is of little or no use, some of the«e reports are probably 
based on the treatment of unsuitable patients 

The tnle position of leprosy treatment is considered to be between these 
two extremes, and it is the general opinion of experienced workers that 
provided that patients suitable for treatment are selected, treatment is of 
definite value, but that beneficial results cannot be rapidly produced 
Selection of cases suitable for treatment — Ca«es suitable for treatment 
belong to two mam groups, firstlj, cases of the neural type in which the 
disease is definilelj active, secondly, ca'es of the lepromatous type which 
are not too advanced The marked, chronic, and often inactue cases of 
leprosy of the neural tj^pe, w i(h deformities, ulceration, etc , obtain little or 
no benefit from treatment The severe or advanced cases of lepromatous 
type are frequently difficult or impossible to treat, because of frequent 
reactions and other complications 

General treatment — This is of 'ome importance The elimination of 
intercurrent disease, such as s>philis, bookworm, malana, and amccbiasis, 
may be nece««ary Diet and healthy regime with regular hours, sufficient 
exercise, and sufficient rest are other matters of importance 

Special treatment with hydnocarpus preparations — ^The term ‘ special ’ 
treatment used here does not signify ' specific for it is not believed that 
there is any remedy for leprosy which is specific in the Een«e that quinine 
may be specific for malaria arsenic for syphilis, antimony for kala-azar or 
the sulphonamide drugs in certain other di'^ases Many different forms of 
treatment have been advocated and are still advocated in leprosy This 
is an indication that no one form of treatment is entirely satisfactory It 
is, however, the general opmion of expenenced workers that the be«t form 
of treatment at present available is the administration of some preparation 
of hydnocarpus oil preferably by injection 

ifut(7n«jl^The u'e of the chauImooKra group of oils in the treatment of 
leprosy spparently ongmated la Ind » at least 2,600 years ago for it la described 
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?ndia and inunction, and various workers m 

countries tried this form of treatment some reporting some 
thp *^1 onwflrds various chemists studied 

lun -wrS their ratty acids and prepared their salts and these 

abo were administered by mouth to patients with leprosy The ethyl esters of 
chaulmoocra oil were first prepared in lOat and marketed in 1907 

Jnjectioa treatment of leprosy was instituted in 1894 m Egypt where 
chaulmoogm oil was injected Later, other workers injected \nnous forms of 
the oil and also its ethyl esters and the salts of Iho fatty acids The use of these 
preparations wtjs confined to certain centres until about 1920 The excellent resulu 
of treatment renorted by workers parlicularfy in Hawaii and in India encouraged 
the adoption of ^anous forms of this treatment m most countries of the world 
and in spite of its limitations which arc widely recognised it is now the standard 
treatment in most countnes 

Preporoltonjv— The two prepantions m common use are hydnocarpus oil 
(usually trt^hluirui but sometimes anlhelmintica etc) mth 4 per cent creosote 
and the ethyl esters of the oil with 4 per cent creosote (In some countnes where 
good fresh oil is not avadabfe and ordinary ethyl esters (end to be irritant lodiza- 
tioQ of esters bj' a special process is used) The ctb>l esters are more expensive 
but easier to isiect while the oil ts cheaper but more difficult to inject because of 
its viscosity, which can however be reduced by warming the oil to body 
temperature Supplies of oils and esters must be obtained from a reliable source 
Dotage — ^For workers without great experience, the follotving dosage is 
recommended Begin with 1 c cm and increase by ^ c cm up to a dose of 
6 or 6 c cm given once or twice a week (Experienced workers may give 
larger doses in certain suitable cases and doses of 20 c cm a week or even 
more have been used ) If there is excessive Joes! reaction or pain, the doses 
should be reduced or a different preparation tried If reaction occurs, 
injections should be stopped completely until it has subsided, and then only 
small and very gradually increasing doses should be gn en 

Methods of mjectwn — The oil and ethyl esters are preferably given 
by a combination of intra-dermal and intra-muscular or subcutaneous 
injections , 

Intra-muscular injections should be given deep into the upper part of 
the gluteus maximus mu'cle Thorough massage of the part after injection 
assists rapid absorption Subcutaneous injections are best given into the 
loose subcutaneous tissues of the fleshy parts of the limbs By nearly with- 
drawing the needle and turning it m several different directions, up to 3 or 
4 cubic centimetres can be given through one skin puncture 

Intra-dermal injections are given into the dermis of the lesions them- 
selves A special short intradermal needle is advisable The 
inserted at an acute angle, about t'vo raiHimetres into the ekin, and about 
0 1 c cm 13 injected, raising a weal about one-third of an inch 
in the skin Injections should be given into the conum and not just beneatn 
the epidermis Similar injections are given at about half-inch intervals over 
the whole lesion to be injected The small swellings at the site of injectwn 
should subside in two or three days, and the lesion should not be injected 
a second time until a month has elapsed * j njhpr 

If all the lesions have recently been mtra-dermally injected, the otn^ 
two methods should be used Usually not more than two or ^hr^ cubic 
Simetres are given by intra-dennal lajwtion at one time, the remainder 
(if any) of the dose ordered being given by other methods 
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The intra dermal method is tuUable for injections into the macules 
of the neural tjpe and into the lesions of the lepromatous tjpe Good 
results ha%e al«o been reported vith injections given near and around 
the affected nerve trunks and into the «Un and subcutaneous ti««ue la their 
distribution 

Durofton of Ircatment and a$se»nng results— The duration of treat- 
ment depends on the t>pe and severity of the difen«e In slight ca'ea of 
the tuberculoid varictj signs of activity may disappear in a few weeks or 
months In more marked neural cases treatment ma) be prolonged and 
in the lepromatous ca*es treatment may need to be very prolonged There 
are «ome patient* in whom treatment appears to do little or nothing towards 
controlling the disease Treatment should he continued until signs of 
actmty have been absent for at least six month* preferably one or two 
years and the patient is then kept under observation so that any tendeney 
to relapse may at once be detected and treatment resumed 

In a”e«sing re«ults of treatment amirpto recorils of clinical and 
bacteriological findings arc needed Care mu«t be exercised to avoid attrl 
bating the subsidence of a reaction to treatment In suitable ca«es, if 
treated property, the nrogress of the «fr<ww arrested and no new /esion» 
appear the lesions already present become Us# noticeable and may dis- 
appear, the ann!«the«ia may become less extensive and the bacilli if 
prcvnouslj nre«ent in the skm become le«3 numerous and finally di'appear 
There are, however often found permanent areas of an»«thesia and some- 
times permanent deformities although the disabilities caused ma> be 
mmimued bv treatment as described later 

Other forms of special treatment —As already stated, hundreds of 
remedies have at one time or another been u«cd and advocated in the 
treatment of leprosj and every >ear sees additions to this number The 
common setjuence oi events is as follows Soma worker tries a new remedy 
and to begin with reports excellent results and advocates Us wide adoption, 
later workers fail to confirm the value of the ntck treatment and eventually 
the originator of the new treatment him«eU ahondons it and finds that the 
good results originally obtained were largelj psj chological or el*e obtained 
in cases in which clinical improvement is often teen even without treatment 

While it cannot be stated that no trealmeiit other than hydnocarpus oil 
J5 of any value in leprosy it can be stated that the value of other treat 
ments has not been so marked as to justify their continued and w^de8pread 
use It 18 po-sible to mention here only a few of the treatments which 
have been used 


Numerous workers have used injectionsi of preparations of heavy 
metals, particularly gold and have reported *ome benefit in the disease m 
general and al*o in certain manifestations of the disease such as eye 
affections but other workers have failed to confirm this 

Pofomim iodide admimotercd by the Pjouth with gradual increase 
fr^ small to large doses has been u*ed by -various workers during the 
last years Some workers have con'idercd it of value in some cases, 
other workers have considered it of little or no value but all workers are 
agreed that the administration of potassium iodide (which has often the 
epecific effect of inducing a condition indistingoi..hable from lepra reaction) 
IS a procedure which may m «^e cases pmduce harmful effects The 
re-olution of the International Conference of Leprosv Cairo. 1938 on 
this matter reads as follows — r > » 

‘With regard to treatmpt with potassium mdide the use of this 
^g 13 frequently followed by disastrous results It is therefore to be 
discouraged for the purposes of diagnosis treatment or as a test of recovexy 
unless m very skilled and experienced hands ' 
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Various workers ha\c used vaccines consisting of supposed cultures of 
lepra bacilli, or cl«o sera produced by ‘immunizing' aSS with theS 
racemes, or with material obtained /rom leprous patients Examples of 
these preparations are Rost's Mcprolm' and Reinstcima’s serum The 
results of such treatment arc not striking 

introduction, from time to time aniline dyes have been 
used m the treatment of leprosy Certain dyes arc definitely localized in 
the leprous lesions after intmcnous injection?, and lesions may break 
down, ulcerate and then heal after large doses, but permanent improve- 
ment IS usunll> not seen ^ 

Various workers ha-ie reported beneficial results from the admimstra- 
tion of preparations containing large amounts of one or moie of the different 
vitaniins Reports of this form of treatment arc \cr 5 contradictory, and 
their ^aluc has not been proved 

One of the latest new* treatments for leprosy has been the injection of 
diphthcna-formol’toxoid The strikingly beneficial results originally 
reported ha%c been confirmed by no one, and some workers find the treat- 
ment definitely harmful 

The induction of a high temperature cither m the lesions themselves 
or in the patient’s body as a whole has been u«ed by various workers, and 
various methods of heat therapy have been employed, but the results are 
not striking or consistent 

Local treatment of lesions — ^In addition to the local treatment dis- 
cussed later under ‘ Management of complications various forms of 
local treatment of the lesions themselves may be used 

All workers are agreed on the value of local irritation to lesions of all 
typos, and some of the benefit produced by injection of hydnocarpus 
preparations may be cau«ed by this local irritation Various other forms 
of irritant have been used, such as carbon dioxide snow, but a very use- 
ful and more widely practicable measure is the application to the lesions 
of trichloracetic acid Solutions of the crystals in water of varying 
strengths from 1 in 1 to 1 m 4 (by weight) are u«ed The stronger 
solutions are used for touching nodules and other small but prominent 
lesions, the weaker solutions are used for application to larger areas oi 
skin, infiltrations, patches etc The solution is applied with a small 
cotton-wool swab held m forceps, and the application should be followed 
by whitening of the skm and desquamation but not by ulceration A little 
experience is necessary in judging how much solution to apply and in what 
strength, and care is need^ to avoid burning the skin, with the production 
of scars and sometimes keloids . , 

Another form of local treatment is the surgical removal of suitable 
lesions suitably situated If the only lesion of leprosy is a single sjnall 
patch, surgical excision may be practised, and is usually not followed by 
recurrence if the original lesion is of the tuberculoid sub-type Sometimes 
more than one such patch may be excised 

In other cases, prominent disfiguring nodules and infiltrations m v arious 
parts of the body can be surgically removed for cosmetic reasons 
lated or prominent nodules on exposed parts of the body may be e^sea 
greatly enlarged, infiltrated and nodular ears may be trimmed do^ w 
normal size, etc , and m this way the patient’s appearance may be consider 
ably improved In making the«e excisions, particularly of 
allowance must be made for contraction produced by fibrosis when th 

““Another form of local treatment le the local treatmeot o/ temns ol 
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times a da> with a bland fluid «uch as normal saline or with mild anti 
Eeptic« and local applications of mild caustics or stronper anti«eptics can 
then be made to the actual ulcers pre«ent in the na-’al septum In this 
way 'uch ulcers will frequcntlj be made to 1 col the di«charge of the lepra 
bacilli from the na«al mucous membrane can be much diminished or nre 
vented and the patient thus rendered much le«s infectious 

MANAGEMENT OF COMPLICATIONS 
Reaction — ^In the milder forms of reaction particularly the tuberculoid 
reaction 'een in neural ca«es hocpitahzation may not be needed and the 
reaction will subside in lime without any treatment beyond the ce«salion 
of the administration of hy dnocarpus preparations or any other medicament 
which may ha\e precipitated the reaction Concomitant diseases present 
such as malaria should be treated 

In the more «c\ere forms of reaction particularly m Icpromatous cases 
hospitalization is nece««ary for proper treatment 

The patient should be kept m bed properly nur<ed and gi\ en suitable 
general treatment diet aperients etc Various forms of medicinal treat 
ment of reaction ha%e been recommended such as the injection of small 
do«e« of antimony in the forms of potassium antimony tartrate gi^cn 
lntra^ enou'lv or of fouadm giien mtramuscularly and the administration 
of large amounts of alkalis Some patients appear to respond well to these 
forms of treatment but others do not Complications present such as eye 
affections se^ere neuritis respiratory obstruction etc should be treated 
as described later 

In time the fc\cr and the other symptoms will subside and hydnocarpua 
treatment when resumed must be undertaken with great caution as to 
dosage 

Trophic lesions —By care it is frequently possible to minimize if not 
pre%cnt the de\clopment of trophic lesions in ca«cs of leprosy Tlie lesions 
are the result of the damage to nerves chiefly tho'c supplying the feet and 
hand Careful examination of patients may reveal marked infiltration of 
the ulnar or median nerves of the peroneal or tibial nerves and suitable 
treatment for this neuritis (ude in/ra) may minimize tl c nen e damage 
and the resulting trophic change® Together with this electric treatment 
and massage of muscles slightly paralysed or likely to become paralysed 
may be of value For example ma«=agc of the small muscles of the hand 
and repeated and forcible extension of the fingers likely to become con 
tracted may much minimize the deformity of the hand commonly produced 
by ulnar nerve affection The wearing of o splint at night to maintain the 
extension of the fingers may also be of value 

11 the nerves supplying t'neViancis and leeV are seriously afiected steps 
should be taken to prevent injury to the 1 ands and feet from undue pressure 
from heat and from trauma Patients with anaesthetic hands should not be 
allowed to cook or do manual work in which mjury to the hands is likely 
Similarly the feet should be protected by comfortable well fitting shoes 
specially made if necessary or adapted to prevent pressure on pointe where 
trophic ulcers are likely to develop such aa the head of the fir®t metatarsal 
or the os calcis 

If trophic lesions have developed they may be reduced by the measures 
mentioned above massage movement splinting etc Good results have 
been reported from the injection of faydnocarpus preparations around the 
affected nerve and into the area of the trophic lesion m its distribution 
The trophic nicer nearly always found on the foot is a troublesome 
condition which will however almost always yield to suitable treatment 
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, ,1' out nccro'is of bone, secondly, the trophic ulcer with 

SSlo oHh” e"oa"?ypr' " 

the P^ufn? nt;.Ut'nr^''iset' ft 

IS most linportant to prcrcnt pressure of injury to the feet, by keepine 
the nnticnt in bed or nllonms him to rinlk only nitji the use of crutches, 
until the ulcer has finally licnled The ulcer should be kept dry and 
clean, and all thickened dead skin around it should be kept pared off, and 
the ulcer encouraged to heal from the bottom Jfany different local applila- 
tions hare been recommended, but none appears to be of outstanding lalnc 
Most of the common antiseptics such as cusol and other chlorine antiseptics, 
and lj«ol and other coal-tar preparation**, may be used for cleaning «eptic 
ulcers, but prolonged soaking m antiseptics is to be avoided Antiseptic or 
bacteriostatic powders such as sulphanilamidc may be u«ed, and the ulcer 
may be scaled with elastopla'^t or plaster of pans, and the dressing changed 
at ions intena}^ 

If bone necrosis is present the ulcer may heal temporarily, but not 
permanently unle«s the bone is removed or el«e discharges it®elf through 
the ulcer The bone necro'is can usually be detected by the u«e of a probe 
in the sinus at the base of the ulcer, and sometimes the presence of dead bone 
can be detected by eliciting crepitus on forcible movement of the neighbour- 
ing joint If po«8ible the extent of the necrosis should be studied by x-ray 
examination 

The dead bone should be removed by operation, which should be care- 
fully performed to avoid all damage to surrounding healthy ti'sue Local 
aniestnesia is induced by intiltrafions round all the nerves at the ankle 
Incisions should always be made on the side or dorsum of the foot and not 
on the sole In order to minimise deformity, only dead tissue should be 
removed Since some secondary infection is usually present, it is inadvisable 
to close the incision by sutures 

Secondary infection of trophic lesions, often of a virulent nature is not 
uncommonly seen, and, m the absence of proper surgical treatment, is one 
of the commonest causes of death in cases of leprosy It commonly leads 
to acute cellulitis, necrosis or gangrene of the affected part The virulent 
secondary infection may ari«e through a perforating ulcer, but also w'lthout 
any breach of the surface, apparently as the result of blood-borne infection 
settling in the devitalized tissues 

In the past, early and radical surgical treatment of these acute septic 
conditions has been practised «i the form of amputation of digits, hand, 
foot, or limb, and has given excellent results, without such operations patients 
frequently die Although nothmg has yet been published, it appears that 
the use of the sulphamlaraide group of drugs has markedly influenced the 
treatment of these conditions, has reduced the necessity for surgical treat- 
ment, or made less radical surgical treatment possible 

Treatment of trophic lesions of the feet by such operations as 
sympathetic ganghonectomy has given very disappointing results 

Once trophic ulcers have been made to heal, the preventive measures 
already outlined should be adopted to prevent recurrence 

Leprous eye affccuons — In the lepromatous type of leprosy, slight 
chronic eye affection is frequently present and may attract little attention 
and cause little trouble, except m cases of reaction In some patients, how- 
ever narticularly m certain countries, severe leprous eye affections are veiy 
common and frequently cause blindness Chrome m' fub-aeule leprous 
irido-cycliti! should be treated alonf- ordmary lines The patient should 



THE COVTHOL OP LEPROSY 


617 


be kept in a. darkened room or wear Bn c>e elmdc the pupil should be 
kept constantly and full> dilated mth atropine and hot bone fomentations 
should be applied several times a day 

Leprous infiltrations of the conjunctiva interfering with M«ion may 
be dissected off In some ca'es of chronic eje affection with adherent and 
contracted ins iridectomy maj improic \iston but it should only be 
performed in the absence of all signs of inflammation 

In cases of the neural tjpc al«o leprous c>e affections may demand 
special treatment The eje affections arc cau«ed by the involvement of the 
fifth and se^enth nenea The bad results of dryness of the surface of the 
eye caused by the inability to close the eye may be minimized by instillation 
of oily preparations Corneal ulcer if present should be treated along the 
usual lines The inabibty to close the eye properly may be partly remedied 
by the su^ical operation of lateral canthorrbaphy Great care is needed m 
these cases to pre\ent the injury to the eurface of the eye by foreign bodies, 
etc 

Severe neuritis —This may be seen either during a reaction or apart 
from it, and is most common in the ulnar nene Palliative treatment 
includes such procedures as the injection of cobra venom to relieve the 
pain, local application of heat etc in the form of hot compresses or of 
diathermy Bubsidencc is frequently seen following the operation for 
removal 0/ Ihe nerve eheath around llic affected part of the nerve, which is 
frequently a limited portion of the ulnar nerve above the elbow Such 
operations may also minimize subsequent deformity 

Respiratory obitruction —Obstruction of the larynx may be caused 
either by the presence of marked Icpromatous lesions, especially durmg 
the pba«e of reaction, in which case it is acute or sub acute, or by the 
fibrosis which follows the healing of “uch lesions, in which case it comes 
on very gradually In either case, tracheotomy is sometimes needed for the 
relief of this condition w-hich may otherwise cause death When the 
reaction has subsided, it may be po««iblc to reinov e the tracheotomy tube, 
but the advu«ability of removal is doubtful, for subsequent reactions may 
necessitate replacement In ca*es cau«cd by fibrosis the tube has to be kept 
in permaneDtly 

THE CONTROL OF LEPROSY 
The control of leprosy should be ba«ed on knowledge of the epidemiology 
of ihe disease which has already been outlined 

General principles — With the exception of one or two countries such 
as Norway, definite plans of anti leprosy work aiming at the control of 
leprosy have not been applied on a wide scale until the present century 
During the last Sorty years, however, a considerable amount of valuable 
experience has been gamed, and the matter has been discussed m various 
natienal and international conferences of leprosy workers The recom- 
mendations made here regarding leprosy control are in general accordance 
with these recommendations 

Leprosy is a contagious disease, and the mam principle of control of 
leprosy is, or should be, the same as that applied to the control of other 
contapous diseases, namely, the prevention of contact The general opinion 
13 that the methods of treatment at present available, even if widely and 
efficiently applied, cannot control leprosy in the community, although they 
may do much to facilitate other control measures since w ithout the organiza 
tion of careful and thorough treatment of cases of leprosy, no control 
measures are likely to be effective, for the co operation of those suffenng 
from leprosy will not be secured, nor the sympathy and support of the 
public 
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In A nnoiis countries ^\hcrc leprosy is found the following measures 
lm\c been ndoptcu notification, Bcgrcgation of all infccti\e ca«cs, periodical 
examination of non-mfectnc caecs and of contacts, segregation of indigent 
persons a\ith leprosy, pre\enlion of persons nith leprosy folloaving certain 
occupations, appearing in public places and travelling in public vehicles, 
the separation of children, and the control of immigration of patients 
sulTering from Icpro*!} Legal provision for the application of such 
measures is usually made 

Where the number of persons with leprosy is not unduly great, and 
where reasonable financial resources arc available, the control of leprosy 
is usually attempted on the above lines on a compulsory basis The isolation 
of infectious ca«es is usually arranged in institutions, but in some countries 
in favourable circum«tanccs, home isolation has been allowed 

In many countries where leprosy is common, however, the large number 
of ca*cs, the lack of financial resources, the lack of trained workers and 
the lack of public opinion to make the measures clTective, have rendered it 
difficult or impossible to institute such control measures against leprosy on 
a compul«orj basis, and the work that is done is along similar lines but on 
a voluntary basis 

Modifications of the older type of isolation measure have rendered 
isolation more popular, and have done much to encourage patients to report 
voluntarily for isolation The old idea of the isolation of all cases of leprosy 
has been abandoned and usually only infectious cases are isolated Of 
great importance is the establishment of efficient treatment m the isolation 
institutions, with the discharge of a considerable number of patients 
on becoming non^infcctious In a few centres, arrangements have b^en 
made for men and women with leprosy to many and live in leprosy institu- 
tions, usually of the colony type, under proper safeguards to prevent the 
infection of children This may be done m one of two ways, either children 
bom may be separated as soon as possible after birth as m the Philippine 
Islands, or else marriage ig only allowed after the male has been sterilised 
as m Japan, such couples, however, being allowed to adopt leprous 
children 


In some countries where leprosy is common, the giving of alms to 
leprous beggars is widely practised as a religious duty, and large numbers 
are thereby encouraged to gam a living by wandering around the country 
begging A considerable number of these beggars are infectmus cases, 
and while it is true that their contact with the healthy population is 
jATOJtfd, ihe piiWir- hesJtJj cannot be ignored Sjiecial J^stitu- 

tions or separate sections of leprosy institutions may be needed to deal with 
this problem, since the management of the«e persons demands measures 
differing from those framed for patients from the general population 

Practical application of these principles Preliminary measures 
Before undertaking leprosy control measures in any area or country, the 
following preliminary steps should be taken , , *u iko 

1 The appointment of a small group of suitable workers witn in 

necessary knowledge and training in leprosy work to make a ^ 

study of the problem If trained workers are not available, suitable men 
are appointed and delegated for trainmg at a suitable centre, and u 
necessary sent abroad for this purpose , 

2 The carrying out by this trained staff of a general survey of 
extent, the nature, and the seventy of the leprosy problem in the area 

be of a leprosy control scheme to be ba^ed on the 

lines outlined below, and the framing of suitable legislative support for 


the scheme 



THE COVraOL OP LEPROSY 


510 


Mam linea of work — These consist in leprosy sun cys, diagnostic and 
treatment clmics, proMsion for isolation of infectious ca«e3 in institutions 
or m the patients’ homes and \ illagcs, provision of social services for patients 
and dependants, the organiiation of propaganda w ork, and of thorough train- 
ing for staff engaged in the work 

(a) Leprojy surveys — In addition to the general preliminary survey 
of the problem, more intensive surveys arc needed in the areas in which the 
work 13 undertaken Methods of survey cannot be discussed here, they 
are described in the special report mentioned in the bibliographj 

(b) Diagnostic and treatment clinics —Such clinics may be established 
in suitable institutions or hospitals, but particularly m rural areas with few 
hospitals, they may need to be separate The clinic should be properly 
staffed, and the work of the dime should include the detection of all 
ca«es of leprosj in the area served by the clinic, if necessary by properly 
organiied surveys, the treatment of cases of leprosy detected, the reporting 
to the authority concerned regarding infective cases detected, arranging for 
the isolation of such ca«es either at home or in institutions, periodical exam- 
ination of infectious cases discharged from isolation, periodical examination 
ijf contacts of infectious cases, the organisation of teaching for patients 
and contacts, and for the general public m the area served by the clinic 

(c) The provision for tsoUtton of infectious cases in institutions — 
Leprosy institutions may be of different kinds to meet different needs In 
general, isolation should be provided at a central place, not remote from 
the areas from which the patients come Colonies planned on the cottage 
principle are much to be preferred to the hospital type of institution, but la 
such institutions adequate facilities for all lands of treatment and nursing 
should be available if needed Institutions should preferably be in rural 
areas, well out*ide towns and they should, if po«sib!e, be run to a con- 
siderable extent on the basis of partial self-government and partial self- 
support 

(d) Provision for home isolation of mfertious cases —The mam point 
m home isolation is the prevention of contact between infectious cases and 
children and young people, and it is very doubtful whether home isolation 
should be allowed m houses where young people live and cannot be provided 
for elsewhere Separate living and sleeping accommodation, eating, cooking 
utensils, etc , are needed, and arc best provided m an annexe to the mam 
dwellmg and not in the main dwelling it«clf The home isolated patient 
might in suitable circumstances undertake certain activities outside the 
home, agriculture, gardening, looking after cattle, etc , which do not involve 
contact with others It is strongly recommended that home isolation if 
allowed should be supervised by regular inspection to eee that the isolation 
IS reasonably complete In some circumstances, a small grant for main- 
tenance of ffie home i^ofat'etf patient may 6e needeef, but sfiouref of course 
be contingent on the isolation being properly maintained In «onie countries, 
group isolation of infectious cases in villages or small towns is preferable 
to mdividual isolation m homes A plot of land on the outskirts of a 
village, suitable buildings, and arrangements for feeding and maintenance 
are required 

(e) PtoviJion of social services — These services are needed to aid 
patients themselves and the dependants of patients, particularly of isolated 
patients, who may be left unprovided for Small grants for the maintenance 
of patients or their dependants may be needed, and special arrangements for 
the supervision, care and education for children of patient^ Another 
activity of such servuces is the traimng of non-infectious patients, or of 
healthy children of leprous parents, for suitable occupations, and the 
securing of employment for such persons 
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(/) PfoVliion of institutional accommodation for diubUd non- 
inftctiouj cam -—A considerable number of persona of this tvDe are 
Usually found Tliey nrc non infectious but because of the prc^ce of 
( cfarmltids of Immlg and fat, trophic ulcers etc , they arc permanent!} 
disnblwl Compulsory isolallon of these persons is not necessarj , but some 
hrovislod IS needed for (hose unable to innmtam thcmscivcg, and the condi- 
tion of BUcli patlenta frequently demands treatment, medical or surgical, 
find such fnejhtics should be protidcd 
^ ig) The organization of suitable propaganda to create the public 
opinion necessary for the success of the measures --This matter is of Jital 
imliorlanee but cannot be di»cu«ed here 

(5) Organization of facilities for thorough training of the 

medical staff engaged in the work —Theoretical end practical instruction 
should be included in the ordinary pre graduate medical curriculum but 
centres of thorough post-graduate training nrc olso needed 

Organization —The details of how sucli measures can be put Into force 
and made ofrectt}c, whether such work should be staffed by ordinary state 
medical or public health ofTiccrs or uhether a special branch of such serMces 
should be formed io undertake the work, and wJiat part voluntary agencies 
can plaj in such work, etc, cannot be discussed here, since conditions in 
different countries lary so widely In ino«t countries it lias been found that 
the special nature of leprosy work demands the services of men of the right 
type specially selected ami trained, but it is certainlv advisable that the 
anti leprosy scrMce shall be a branch of tbo public lieafth service It is also 
found that }oluntary organisations can do much to aid antl-Ieurosy work 
porticularlv by undertaking actuitics of the nature of social am to patients 
and their dependants 

In many countries where Icprosi is common, the inauguration of a 
complete sclicmc of leprosy control along the obo\G hoes is impracticable 
and in such circumslances an attempt sliouJd be made to concentrate on 
certain parts of the work which arc of the greatest importance It ma} 
for example be impossible to isolate all the infectious cases, and in such 
circumstances it is best to concentrate on pre\enting contact between 
infectious cases and children and young people Infectious persons lining in 
homes containing no young people may be left there but from homes with 
infectious cases and young people, either the cases should be removed to an 
i«oIation centre or else the children may be removed Such children may be 
adopted by healthy relatives or others, or else odmitted to special homes 
In Bome countries it wiIJ be found that leprosy la a really serious problem 
m only limited areas and it may be advisable or necessary to confine work 
m these areas rather than to attempt to cover the W'hole country In any 
case, anti leprosy measures should be inaugurated to begin with In lirniteo 
areas and only when their practicability has been demonstrated should tney 

be leprosy work — ^The demonstration of the effective 

ness of anti leprosy measures js likely to j^e a long tune .The long latent 
nmod of leprosy means that new cases will be found long after all infectious 
£s have^been isolated The effectiveness of nnli leprosy 
S be demonstrated by a Ml m medeneo found m ‘^3^ 

eiirvevs which may however not often be practicable A very ^lua 

leprosy has been demonstrated by the Ml m the meidcnce m young 
rlportldg for compulsory military service 
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The restilU of compulsory isolation measures ha\e ^o^led markedly 
In some countnes, for example Norway, where the serious leprosy problem 
of sixty years ago has almost entirely disappeared, and where public opinion 
gave strong support to the measures the results appear to have been 
excellent In some other countnes particularly where public opinion has 
not given the nece«sary support the law? have been evaded and the measures 
have met writh little succees In some countries, Japan and the Philippine 
Inlands for example, a moderate degree of success appears to have been 
attamed, but the work has not yet continued for sufficiently long to make 
possible a final judgment of its effectiveness In Brasil a comprehensive 
scheme of leprosy control has recently been inaugurated but it is too early 
to judge its results 

SELECT BIBLIOGRAPHY 

Below 13 given a li«t of the mam publications on leprosy with a few 
notes On their nature and also of the important references to the subjects 
named To some subjects however the references are «o numerous and 
scattered that it is impossible to detail them 

Textbooks — ^The following books give a general account of leprosy 
The first two are mainly of historical intcrc«t — 

DiDielssea I) aad Boeek W Tmte dc li SpetUUkhec] Paru 1843 
Ilanaea O A and Looft, C Leprosy in its Llincal and Pathological 
(tnaalaUd by Korman M alker) A*pecta John VV rigl t Bristol I89S 
Jadaaeoho J lepra Fiacler Jena 1928 

Jeanaslme Xd La Lepre Doia Pans 1934 

Muir E J>r-pro 7 P agaosis Treatment and Freven 

tion (Sixtli Ed lion) lad an Couacil 
British Empire Leprosy Relief Associa 
(lOD Delhi Ind a 1938 

Rogers L and Muir E Leprosy (Second Ed tion) John right 

Bristol 19t0 

The last book named is the most comprehensive 
Reference booh 

Klingmuller V Die Lepra Julius Springer Berlin 1930 

This book abstracts practically all publications on lepro'iy up to that 
date A later volume covers more recent years 
Fenodicals 


Lepra Bibliotheca Intemationalia (Leipt g) 1900-1914 — Quarterly 
InteniatioDsI Journal of Leprosy (Maoih Philippine I'bnds) 1932 — 
Quarterly 

Leprosy Review (London) 1930— Quarterly 
Leprosy m India (Calcutta) 1929--Quartei]y 
La Lepro (Japan) 1930— Quarterly 

Revista Colombiana de Leprologra (Colombia) 1939 — Quarterly 
RevutA Braaileira de Leprologia (Brasil) 1933 — Quarterly 
Leprosy Summary of recent work (From Tropical Diseases Bulletin) 
British Empire Leprosy Relief Association London — Penodically 
The above mentioned books contain numerous references to subjects 
mentioned below, but m addition the following references should be men- 
tioned and there are many others scattered throughout the literature 
Btstory of leprosy 


Henaler P G 
Kaposi 

Simpson J Y 
Virchow, R 


Vom abendlandischen Aussatze in Mit- 
telalter Hamburg 1790 
Leprosy m Eebra on skin diseases' 
New Sydenham Society London 1874 
Antiquanan notices of leprosy and leper 
hospitals in Scotland ani England Edin 
burgh Med and Surgical Jour 1841-42 
Archiv XVIir I860 XX 1861 
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Newman, 0, and others Pn*e essap on leproo', two ToluniM, 

. _ New Bydenham Society, L<»don. 1895 

Lowe, J .. Comments on the history of lepro^, 

Indian Med Qaz, 77, p 6S0, 1M2 

Disfn6ufton“Numcrous references in textbooks and leprosy litera- 
ture and 

do SoiiM-Araiijo, II C .. Leprosy suney made in forty countries 

(192-I-1927), Rio de Janeiro, 1939 

iJoctenoIoffy : 

McKinley, E R .. .. Medicine, 13, p 377, 1934 

This is the beat single review of the subject. 
iSuscepfibiltfi/ and immunity and the Milsuda test • 

Mitmida .. .. Jap Jour of Urol and Derml, 191G 

IIa>a*hi, F .. .. Interoat Jour Leprosy, p 31, 1933 

Dhnrmrndra, Lowe, J, and others Studies of the lepromin test Lepro<o iQ 
India, IMO, p 121, IMl. pp 40 77, 61, 
69, 1W2, cp 4, 86, 93, 122 

RolberK, A .. Rev Bras Leproj , S, p 45, 1937 

Symptomatology and classification • 

Good accounts are guen by Hogers and Muir, and by Muir la 
addition the folloViing two reports should be consulted; Report of the 
Lwnard Wood Memorial Conference on Leprosy, Manila, Philippine 
Islands, 1931, and Report of the International Leprosy Congress Cairo, 1938 
Pathology — Numerous references scattered throughout the literature 
For tuberculoid changes see numerous articles by Wade in the Intemational 
•Journal of Leprosy. 

Treatment 

Muir, E .. .. .. loUroal Jour Leprosy, 1, p 407, 1933 

A good review of the subject 
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Inerodactjon There are at /ca«t three tropical «)ndromes that haYC 
been given the status of named diseases nhich are caused by spirochstes 
morphoIogicaJI) indistinguishable from the ptra^ite of sjphihs the} sre 
jaws pinta anrf dejei* Aff trtree arc foo&etf upon as moa^iferf ibrnrif 
syphihs b} some workers and as distinct diseases b> otJcf? TIby 
have manj common features but perhaps the mo«t important is that the> 
are all three non Yenereal in ongin 

There are probablj other allied Mmilar or identical diseases in other 
primitne and isolated populations An example of such a condition m 
Jrkintja of Central Australia recentlj described b\ Hackett (1936) J'ho 
believes that the condition is identical with or at least eloselj lehtea to 
yaws In this condition there are early lesions similar to those of yaws 
usually in childhood and later gangosa boomerang leg and keloid scamng 


Definition — Yaws v;* v'-*'-**'-** — — r- 

known as puin m the French colomes and by many other local names cis^ 
where is a contagious disease resembling syphilis but non Yenereal in 
origin occumng mainly amongst abonginal populations in the tropics 


YAWS OR FRAMBCESIA 

frambcesia (French framboise = 


a'pberry ) 
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characterized m its flond stage bj multiple granulomatous lesions of the 
skin and later bj a \arietj of lesions of the skin, subcutaneous tissues, and 
bones, it is caused bj a spirochaetal organism. Treponema pertcnue, that 
IS readilj recoierable from the cutaneous lesions 

Hiitoncal — It IS not po<!.<^bIe to i<lentif> definitely as >aws any of the skin dis- 
eases that are mentioned in ancient nnting* though FC\eral voiild pass as this 

In the records of the ISth and 16th centuries the di'oa.«c is ob\ lou”!} confused 
with s^-philis, a confusion that still exists esen today Bontius appears to have 
recogni<=cd the di*ea«c in the East Indies and earl) m the 18th century it was de 
senbed as occurring amongst African slaxes in north America \aws was well 
established as a distinct disease entity m medical literature by the end of the 18th 
century 


EPIDEAtlOLOGY 

Geographical distribution — It liaa a nidc tropical distribution and 
all the more important endemic centres arc nithin the true tropica It 
occurs in Central and South America, in the \\est Indies, extensivel> m 
equatorial Africa, including the Sudan and Abyssinia, m India, Burma, 
Cejlon, Indo-China, Malay a, and the Ea«t Indies generally, and in 
Northern and Central Australia and certain Pacific islands The most 
important sub tropical endemic foci are m Algiers and Tripoli in North 
Africa, m As«am in India, and m northern Burma 

In India, it is much more widespread Uian i« generally supposed, oc- 
curring in Cochin, Travancore, Hyderabad, the Central Province, Chota 
Nagpur, Bihar, Santhal Parganas, Chittagong Hill Tracts, Manipur, 
Cachar and «c\eral other places m Assam Nowhere, however, has it 
a<8umed «cnous epidemic proportions and spread to the general populations 
of the plains of India 

It IS said to be increasing in East Africa, particularly m Kenya, Tan- 
ganyika, and Uganda, and to be decreasing in Ceylon, in Barbado« and in 
the Guianas but, as it is a dioease that spreads rapidly, and produces a high 
degree of immunity, it is likely that it will appear in epidemic wa^es m 
countries where conditions are particularly suitable for its spread, and die 
down or disappear when all susceptible persons (i e the children bom 
since the last epidemic wave and the few adults who previously e«caped 
infection) have been infected 

Epidemiological features — ^It is a disease of rural di’itricts rather than 
towns The incidence of the di«ca«e Aarics considerably In certain iso- 
lated islands and other primitive populations, practically every individual 
becomes infected sooner or later, and usually sooner, that is in childhood 
In some tropical countnes in equitonal Africa, for example, the disease 
IS a very serious public health problem (eg over 300 000 persons were 
treated w ithin a few y ears in the Belgian Congo, which has a population 
of only about 10 000 000 and in the coastal region of Colombia it is esti- 
mated that there are 80000 cases), whereas in India, although yaws occurs 
in many parts of the country , it is seldom a serious problem and the number 
of cases treated annually will amount to only a few hundred, at a generous 
estimate 

The tropical distribution suggests that temperature is an important 
factor Experience has shown that when a ca’se is imported into a temper- 
ate country the infection doe« not spread It has been found m India that 
the hill folk, who tend to get the di«ea«e when they come down to the foot- 
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lulls or into tlic hot 
own \illngcs if thc«e 


humid plains do not take the disease back 
arc situated at anj great height 


to their 


Humidity .s niso imporlanl, and most at the endemic countries enjoy 
a lilBh desree of liutimlilj for a con-idcrable part of the jear, and luxuriant 
xoBCtation, iioiicicr, tlic di.tn«c aI=o occurs m Algeria and Tripoli nhicli 
lire rclatitcl} dry countries, ns ttcll as being outside Ibc tropics 


Racial dutribution —In its mfural form, it is a di«ca«e that is con- 
lined almost entirely to primitne peoples This is most strikingly demon- 
strated in India, where it occurs amongst primitne hill folk, but seldom 
spreads to anj extent amongst the plains’ population (vide $upra) This 
is almost certainlj not due to personal susceptibility or immunity, as the 
dnca«e is easily lran«mittcd experimentally to individuals of any racial 
type, but probably to the habits of the people who have a low standard of 
personal cleanliness, and live and sleep m primitive huts closely huddled 
together 


Age and sex rftstrifaution — ^Thc dnease is most common m children up 
to the age of 15 years, though it is uncommon in infants under six months 
but adults who have escaped infection m their childhood also suffer from 
it, mothers frequently contracting the infection from their children In 
highly endemic areas, children usually contribute at least 90 per cent of 
the ca«e'’, but in isolated communities w^re the infection is reintroduced 
at longer intervals a large proportion of adults will become infected All 
contagious infections tend to spread more rapidly amongst children on 
account of their habits, but the roost important influence in these ca*es 
IS undoubtedly the immunity acquired by adults during previous outbreaks 

Mo«t writers report that males are more commonly infected than 
female" This is probably due to the greater freedom allowed male children 
Chambers (1938) points out that in Jamaica the only age groups in which 
females predominate is from 20 (o 29 years, this is an age at which 
women would be clo«eIy associated witli infants and children and would 
be likely to ^ infected from them 


iCTJOLOCr 

Hiiiarica! — Castellani IQ 1905 first isolated from yairs lesions an organism m 
distinguishable from the organisia of eypbiiis and named it SptTochttla pertenue 
both tbe«e organisms were later placed in the genus Treponema 


The causal organism — Treponema pertenue is a very slender (025 
microns) spirachaetal organism, from 8 to 18 microns in len^h, it has »om 
five to a dozen regular spirals, I to 1 5 microns deep, at intervals of about 
I micron which tend to taper towards each end where there may be a single 
flagellum like filament It is flexible and moves bv spiral rotation It is 
morphologically identical with Treponema pallidum the causal organism 
of syphilis 


Culture and anunal inoculation — Culture of this organi®m wW 
claimed by Noguchi and later bv Hata, the fomaer grew it in a®citic nuw 
to Clinch kidney tissue had been added nnairobicalh Most other aorlera 
ha-ie failed to satisfj themselves that the} have produced a tree culture, 
and at any rate the procedure is not a practical diagnoslic mctlion 

Successful inoculation has been produced m man higher apes monkevs, 
and rabbits, m the too latter animals only local lesions arc produced 



YAWS OR FRAMBOCSIA 


527 


Diitnbution in tbe tissues. — The epirochstc is found in the primary 
and secondarj' skin lesions, in the spleen, and in the bone-marrow, their 
presence in the blood has been demonstrated by inoculation 

Transmission. — This takes place by means of direct contact, the or- 
ganism from the exudate of a lesion entering the new host through an 
abrasion, although possibly an invis- 
ible abrasion, in his skin Whenexer 
the point has been carefully investi- 
gated, a historj of close contact with 
«ome person uith florid lesions has 
been obtained in almost every case 
and, uhen mothers are infected by 
their infant, the common sites of the 
primarj lesion are on the breast, at 
the bend of the elbow, or on the hip, 
places where direct contact most com- 
monh occurs The mechanical trans- 
fer of infection bj means of flics is 
considered to he a possible alternative 
method in some places, and the small 
flj, Hxppclatts paUipes, has been ex- 
perimentally incriminated as a me- 
chanical tran«mitter in Jamaica Cer- 
tain species of il/u<ca have also been 
shown to be potential mechanical camera of viable spirochstea, but a 
biological c>clc m an> insect has never beep seriously suggested 

Mon IS the onl) known reservoir of infection 

Congenital transmission never occurs 

The relation of the causal organism of yaws to that of syphilis. — This 
13 a problem on which much wc>»k has been done during the last four dec- 
ades without any final conclusion >et being reached 

Morphologically, the organisms are identical, culturally, no definite 
differences have been established, serologically, in the antigenic structure 
of the organism", common elements but also distinct differences have been 
shown to exist, in animals, readily distinguishable lesions are produced by 
these two organisms, and in man, there are marked differences in the two 
diseases they cause 

Whether s,y,phvU4 is a speevalvaed (ona of ^awa tliat lias, m the eouree 
of years, undergone some change through being transmitted venereally 
amongst people of ‘ civilized ' races, whether yaws is a mild form of syphilis 
that has lost some of its characteristics through frequent non-venereal 
passage amongst pnmitive people, for example, possibly as a result of their 
heavy malarial infection, or whetW, which seems to the writer most likely, 
they both arose from a common ancestor, probably in prehistoric times, 
and each developed in its own way, are matters of little more than aca- 
demic interest Except in the crude test of morphology, the differences are 
far greater than those frequently observed between different strains of the 
same organism, and the general opinion is that Treponema pallidum and 
Treponema pertenue are closely related but of quite distinct species 

Immunology. — Immunity to supennfection is not immediate and com- 
plete, but it appears to take several months or even years to develop and, 
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if cnrl> treatment is Ruen, reinfection becomes possible Many cases of 
syphilis ha\e been reixirtccl in indiMduals wlio liayc, or have had, >aws 
nn( conversclv, vnvva Ins developed in svphihtics, but there appears to 
be httlc doubt tint populations that have been hcavilj infected with yaws 
enjov some rlcRrce of immunity from syphilis The reverse is probably 
true but not so easilj dcmon««trated, unless one takes the view that the 
relative immunit> to jaws of towns-folk in countries where yaws is com 
mon in the rural ihstncts is due to the heavy sjpliilization of the town 
dwellers, but this argument cannot be univcr^allj applied 

Animal experiments indicate that infection with sjphilis gives complete 
protection ngnin«t jaw®, but that jaws infection onlj gives partial pro- 
tection against sjphihs 

The ^\a«eermann and Kahn reactions become positive three to four 
weeks after the appearance of the primarj legions and are constantl} po«i 
tivc after about the eighth week, tlicj remain positive for Several jears 
or ns long as the infection is active Tlio'C affected with jaws in early 
childhood u«uallj lo«e their positive scrum reactions after pubertj, so that 
whenever positive results arc obtained in sucli per«ons thej maj u«uallj 
be taken as ovidcnec of a superimpo«cd svphibs infection 


PATHOLOGY 

The spiroclimte gams entrj through an abrasion, or possiblj e'ca 
through the unbroken skin and enters the deeper lajers of the epidermis 
where it muUiplic*, producing a ccllufar fpoljmorphonuclcar and pla«ina 
cell) reaction and cedemn The proliferation of the cells of the malpighisn 
layer causes both a downgrowth of the interpapillarj processes and is also 
a general upward growth tliat pushes up and evcntuallj splits the stratum 
corneum into lamellae between which fibrinous coagula form There is 
also incroa«ed vascularity, plasma cell and lymphocyte infiltration aad 
some proliferation of the reticular cells of the papill® The spirochatal 
infection is mainlj confined to the epidermis but evcntuallj spreads to the 
surrounding Ijmph channels in the dermis and finallj reaches the blood 
when generalization of llic infection occurs 

From the moment of entry of the 'pirochmte the lesions of this 
stage take three to four weeks to develop and after generalization has 
taken place there la usually an interval of two to tliree months before the 
secondary lesions appear, tlie«e are multiple and appear on many parts of 
the body surface The typical secondary vaws lesion is similar to the 
primary lesion described above 

After a much longer interval up to several years a third group of 
lesion® may appear, typically they are gummatous inSammatory Jpions 
of the subcutaneous and other tissues that may lead to gummatous ulcera 
tion of the skin to fibrotic tumours in the skin or subcutaneous tis'ucs 
especially around the joints to gumma and rarefaction of the bones ana/or 
to diffuse keloid like formations of the skin 

It IS suggested that the tertiary lesions are of the nature of an allergic 


Some enters describe terlmrj lesions of the viscera jnd ‘h® 
similar to tho=c of syphilis, but the authralicity of such 1““’™ f 
doubtful, and most obseiyers agrre tlmt "l-pbihs 
blastic, that is to «ay, affecting the skm and bones, in contrast to sy/ 
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m nhich the causal organism Is paabtastotropic, that is, it affects the tissues 
of all three embrj onic layers 

The lesions that occur can thus be placed in three groups, the pnnlaiw 
or initial lesions (‘ mother javv '), the secondary or lesions of the general- 
ised stage, and the tertiary lesions, or aequelfie Between these three stages 
and the three stages of syphilis, there is, in the Tiriter’s opinion, sufficient 
Bimilaritj to juslifj the aaoption of the terms ‘ primary ‘ secondary ’ and 
‘ tertiary ’ stage, but there is not exact parallelism and for this reason- some 
writers avoid these terms 


SYMPTOMATOLOGY 

The clinical picture corresponding to these three pathological stages 
will be considered under three separate headings — 

The primary stage — There is usually a single lesion but it is possible 
for there to be more than one, if infection occurs at two places After 
an incubation period of from three to six weeks one, or more often a group 
of papules appear in the skin over a developing granuloma , the granuloma 
usually rises up aboie the skm surface level, splitting the hornj layer 
which 13 curled back, the crater thus formed is filled with exUdate which 
dries and forms a dome-shaped cap, so that the lesion takes on the charac- 
teristic mushroom shape of the typical framb^sidc, when this crust is re- 
moved, the red, raspberry-like top of the granulomatous tumour will be 
seen at the base of the ulcer, finally, the crater is rftpidiv filled by more 
exudate and the crust reforms Several such ulcers coalesce forming a 
single lesion an inch or even two inches in diameter There is usually an 
area of hyperamia around the lesion, and in dark-«kmncd subjects there 
may be a halo of hypopigmentatlon around this Tlie lymph nodes in the 
neighbourhood are often enlarged and slightly tender The primary lesion 
18 sometimes pruritic and in other cases painful, but usually it is both 
painless and non-irntating 

In some ca<es, it is not possible to find any evidence of an initial lesion, 
and in others a maculo-papular or even a macular spot takes the place oi 
the granulomatous initial lesion 

This initial lesion may continue to develop and may still be active 
when the secondary lesions appear, but it usually then tends to heal, or 
on the other hand it may heal early, so that there is only a scar to be seen 
when the second stage commences 

This initial lesion is apparently not usually accompanied by any cOn- 
aUtutional d ia not, howevec, p^tissuik to ha dngaiAtjji oa thia 

point as the people who usually suffer from this disease are not very intelli- 
gent, and would probably not notice, or at least not report, slight malaise 

The site of the primary lesions will vary according to circumstances, 
depending as they do, on the one hand, on abrasions and. On the other, on 
contact with morbid material, the l^ons will be most common m the sites 
where these are most likely to occur, as for example, in mothers of infected 
infants they usually occur on the breast, at the bend of the elbow, and on 
the hip (vide supra), and In children on the lower extremities Genital 
lesions are very rare and are placed as low as 2 per cent in some popula- 
tions 

The Secondary Stage — The Secondary lesions appear from six weeks 
to three months after the full development of the initial lesion The onset 
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of the secondarj stage is often o«socmtcd 
toms n low fcAcr not often nbo\e 100® F 
and general malai'c 


with mild constitutional sjrap 
, joint pain®, pains in the bones 


f ^ of Eccontlarj csions arc described, and la the tcxtbooli 
“^r”! ‘'>«t miist alarm and confuse the student 
Pfoduce thee lesions are quali 
^ although the> ma> \nrj in number, in distribu 
tion and in the extent to whicb thc> progress before resolution as well as 
being mnucnccd b> such \ariable factors as for example, individual 
and racial dmcrenccs in skin texture 


The indiMdual foci ma> produce \erj minute papules with little kera 
to«is and, if these arc arranged in groups, thej will give the appearance of 
macules, or, if the} arc slightl} larger and \cr} numerous that of a hch 
cnous rash \\ hen these lesions rc<ol\c, thev desquamate producing the 
furfuraceous desquamation that is described If there is a little more 
keratosis, a papular or papulo^macular eruption w ill result The majonty 
of thc«c papules will Euh«idc, but some will continue to develop and the 
t}pica! papillomatous frambaside, vet} similar to the initial lesion will 
appear Thc«e } aw s papules sometimes dev elop in the form of a ring vnth 
an area of unaffected skin in the centre, this particular form is given the 
name ringworm jaws 


Finallj, when these lc«ions develop in the skin of the palms or sole* 
on account of the great thicknc«8 of the epidermis there the clinical results 
arc verj different from tho«e in other parts of the bod> Manj tjpes of 
plantar and palmar jans ahe described and given various and often 
vernacular names but amongst the commone«t t>pcs arc the vesicular or 
papular eruptions that lead to separation of the superficial lajers of the 
epidermis or to an eczematous condition, and the h}pcrkerato«is that leads 
to cracking usuall) of the soles with the formation of painful fissures 
Another characteristic lesion is the verj painful crab yaws of the soles iriis 
lesion u«uall> appears somewhat later than the otlier secondary le«ions and 
parti} for this reason it is often classified as a tertiarj lesion due to gum 
matous formation in the tissues it is however usuall} a secondarj lesiOT 
in which the jaws granuloma takes some time to force its way through the 
thick horn} lajers of the skin These lesions are verv painful and cnpplmg 
before they break through and afterwards thej produce extensive granu 
lomatous ulcers that, when thej evcntuall} heal, cause a crippling deformity 
of the feet known as clavuj 


stages of development present at the same time This will al*© mean t a 
the order of development ma> not seem to be consecutive and /or example 
the furfuraceous ra«h maj appear after a tjpical frambmside {from a 
earlier crop) has already developed 

Thus, there are three tj pes of secondarj Icsron the earlj diffuse fram 
boesides of several types the typical papillomatous frambceside ana 
late plantar or palmar lesions 

Sites —The diffuse lesions that is the papular eruption tte 
ceous rash ete , appear mainly on the tninh and the ,l,e 

typical frambces.des appear most coi^only on the face 
buttocks also on the trunk nl»k, and perineum but the scalp is teo 

dom affected the junction of skin and mucous membrane (ej.aroun 

anus the mouth and the ate nasi) are the most favoured sites 
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Progres* — The fullj -de% eloped t}pical papillomatous frambcesides 
%arj from the sue of a pea to that of a large nalnut (3 4 cm ), but they 
willusuallj be present at all stages of de\elopment and healing Thej may 
heal iMthm a month or so, or persist for jcars \Micn thcj heal, either 
spontaneouslj or as a result of treatment, thej leave a vvhite scar, this scar 
maj become pigmented in the course of time or jt maj persist for life 

The Tertiary Stage — Most of the lesions in this stage owe their asso- 
ciation with jaws to the fact that thej arc common lesions in populations 
that suffer from jaws and amongst persons who, although thej give no his- 
torj and show no other evidence of sjphilis, have positive \\assermann 
and/or Kahn reactions, it has, however, seldom been pos«ibIe to prove the 
jaws origin of the«e le«ions, parasitologicallj , and for this reason thej are 
often looked upon as allergic manifestations 

The«e legions maj appear at anj lime from one jear to twenty jears 
after the appearance of the secondarj lesions Amongst the earliest and 
most tjpical tertiarj le«ions are juxca-articular nodules The«e are hard, 
fibrotic swellings in the subcutaneous tis«ue around the joints varjing m 
sue from a pea to a pigeon’s egg They are usuallj attached to the Iiga 
mentous tissues of the joint or tendon sheaths, but the skm is freely move- 
able over them— at least at first Later, probablj as the result of trauma, 
It maj become fixed Thej are not normallj painful but from their posi 
tion (usuallj on the outer side of the joint), arc very liable to damage 
The knees and ankles are the commonest joints affected, but the nodules 
maj occur around almo<t any joint and similar fibrotic swellings are some- 
times found in the subcutaneous ti«$ue in other parts of the bodj 

Qummata develop m the subcutaneous tissues, and eventuallj ulcerate 
through the skm causing chronic «cpUc ulcers 

There are several tjpes of bone lesion A soft painful swelling of the 
periosteum, particularlj of the tibia and ulna, that occurs relativelj early 
in the disease is often classed as a secondarj lesion There » also an 
o«teiti«, aesociated with severe gnawing pains that leads to bowing of the 
bones This occurs most characteristically in the tibia, producing the clas- 
sical labre tibia, or the boomerang leg of Australian abongmals (Hackett, 
1936) An osteitis al«o occurs in the bones of the fingers, associated with 
a general dactj litis and later contractures, which causes the characteristic 
bowing of the fingers especially of the little and the adjoining finger Other 
bone le«ions are a rarefying osteitis and gumma of the shaft which make 
spontaneous fracture a common occurrence 

Tbii keloid farmations tiiat are seen m diffeteut pacts of the hodj and 
which often cause crippling contracture of the limbs should be looked upon 
as sequela rather than tertiary lesions, as they are in most cases the direct 
result of earlier granulomata or gummatous formations in the affected areas 
although sometimes regular keloid scarring of akin surfaces, e g , the fore 
head or back, is apparent!) spontaneous 

There are certain atrophic changes in the skin and nails shown by the 
glazed appearance of the skm particularly of the palms and bj onychia 
and al«o disturbances in pigmentation particularlj noticeable in the highly 
pigmented race®, that are almost certainly tertiarj manifestations 

There remain two clinical sjmdromes that are now recognized as being 
usuallj, although perhaps not alwajs sequel® of jaws infection namely 
gango«a and goundou The former usually occurs m adults who have suf- 
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‘'"= “ftc" “Ppesrs at an earlier 
tncm cmdcncc lor the irtiological connexion be 

bnf iu >“"V’ univcraall) accepted as complete, 

but in onl> a 'cr> cases has Treponema pertenuc been isolated from 
the legions The scrurn reactions are u-uallj positive but in the later stages 
they maj become negative The ca«e depends mainl> on the epidemiological 
association of the conditions with >att8, and the exclusion of other atio 
logical factors 


®*”g®**» 0*" Rhtnopfiarymtu Mutilani — -This IS a condition in which 
there IS ulceration of the mucous membrane of the na«ophorjnx and no'e 
which invohcs and eventually dc«troja the soft tissues, cartilages bones 
and cvcotuaJly the skin, working from within outwards, until the whok 
mouth, no«c, na^opharj nx, and antra form one large fungating cavjtj with 
a Binglc large aperture which is perhaps bridged b> the remains of the 
Upper hp Minor degrees of tins condition ma> occur in which the process 
13 halted, cither spontancousl} or as a result of treatment, before the 
destruction has been complete The condition was at one time a^^ociated 
with lepros), but the a««ociation has been definitely disproved and though 
syphilis is capable of producing aimilar destruction, in the countries where 
this condition is common, the evidence is against ita having a sjphihtitf 
origin, whereas Uicj arc all areas m which jaws is almost the rule in child 
hood 

Somewhat similar conditions ma> be produced by rhmoscleroraa and 
by e«pundia (<j v ) 

CouaJou — In this condition, there is a bonj exostosis of the aassj 
processes of the upper maxilla, usually bilateral It is usual!} associated 
with severe headaches some na®a! obstruction, and a sero purulent and 
sometimes blood tinged discharge from the nose The skin over the ex 
ostosis is normal and free!} movable The tumour may ob«truct the 
lacr}mal ducts and interfere with the line of vision, but docs not encroach 
on the orbit or otherwise affect the eight 


DIAGNOSIS 


Clinical — ^The t}pical jaws k«ion is so characteristic that it is un 
hkelj to be mistaken for other conditions but manj of the other le«a 
tvpical lesions may well be, and it will often only be possible to di^Bgi30®e 
their nature clmicall} by their association with the typical frambcrside 


Laboratory — From the pnmai} and from man} of the secondary 
lesions especiallj from the frarabcesidc, it is possible to recover the spiro 
chffite without much difficult} 


The epirochmte can be seen by dark-groumJ ilJumiiMlion, by 
ink method, or after staining by Leishniao’s or Gicmsa s stain by mw 
deans silver nitrate method or by some modiOcation of these stain 
(see p 242) 

Diaerential diagnoiu —Syphilis and leprosy arc probably Ue tw 
di-eases with which ?aw8 has been confused most '■'"'“ently in 
hiif the nrotean nature of the manifestations of yaws make it 1^ . 

to conLrthe mdwidnaf lesions with those of 
and of many ulceraUve conditions, 'J' Impetigo con 
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oriental sore and South American leishmaniasis, ulcus tropicum veldt sore, 
and septic, varicose and malignant ulcers 

The joint pains in the earlier stages and the juxta articular nodules 
in tile tertiarj stage maj suggest rheumatism and arthritis, and the juxta 
articular nodule« as w ell as the fibrotic nodut<» that appear on other parts 
of the bodj maj simulate fibromatosis 


Table XIV 


The following table gi\cs the main points of differentiation between 
jaws and syphilis — 


\AWS 


SYPHILIS 


Epidemxology 


Tro-pum 
PnTnQiv fesJon 


Secondary ttage 


TeiUary tiage 


PoTaAetxons 


Trealmenl 


Pnmiti'C people 
Children under 14 sreers 
Seldom leneresi 
Neier congemtel 
Epiblaatotropie 
Extra genital 

Variable but usuall) t>'pieal fram 
b<*«ide 

Glandular inrohement — not con 
Blast and glands soft 
Vi&uettnann 4. Kahn Teactions — 
Sega til e 

Typical frambce<ide and furfuraceous 
aeaquamation 

^(u«ous membranes not alTocted 
Ejea unafeeted 


Alopecia — unkoowa 

Conatitutional symptoms — slight 
asaermann & Kahn reactions — 
pojitiie 

I eaiona Euperficial and obviousHrou 
blesome and crippling non fata! 

I«ervous and cardio*>8Scubr s>9 
temi — not affected (according to 
most authonties) 

Blood tVasaennann reaction — usu 
ally positne but may be negative 

Do not occur (according to most au 
thorities) 

CS F tVaasermann reaction —never 
p<i«iUve 

Does not respond to mercurial treat- 
ment 


Civilised people 
Adults 

Usua1I> venereal 
Mav be congenital 
Panbla«totropic 
Gcmt&l 

Typieal indurated chancre 

Commonly sbotty cn 
largemeot 
Often poeiUve 

Rash tore throat etc 

Often affected 
Intis common other eye 
lesions may occur 
Mev occur 
May be marked 
Positive 


Lesions mostly of vis- 
cera. subtle often fa 
Ul 

Both affected 


AIwa>s positive 

Tabes and G.PJ may 
occur 

Often positive 


Will respond to mercurial 
treatment 


PREVENTION 

This disease is essentially one of uneducated populations, amongst 
these it usually occurs only in those communities with the most primitive 
habits and mode of living and it does not spread amongst members of the 
poore«t classes where they observe some — even the mo^t rudimentary — code 
of hygiene and behaviour Education is therefore the first principle m 
prevention This may however be too idealistic or at least too long term 
a policy for most circumstances and organized wholesale treatment of the 
population will m most circumstances be the best method to adopt How 



PwTE XIX (Yaws Lisiovs) 

Fourth picture shous the result of treatment 
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treated rn n Shnrt Hm ’ ""'’ 7 '''" mmbera of pereoas haie to be 
lect.onVma^ be mtrmu-cuhr m 

ne l,e effi V.i 1’"''"'^ ""Acre The ueual precautions regsrd 

ipp tl|c administration of these toxic drapa nlll of course hare to be takea 

ieefiini nT*!°e'^?r*i “/ 1"™“*^ '"Jeoftona is jiot immediate, at least six in 
mi™ intcrials ahoiihl lie gnen but di«tinet improremcnt will 

Bismuth salicylate m a 10 per cent solution 
(dose tin to P2 Branimc), sodium potassium bismuth tartrate suspended 
|D Oil {no«e lip to 0^ Rrnmme), nnd precipitated bismuth suspended in oil 
to make n iq per cent suspension (do^e up to 0.2 gramme), have all been 
l|seq ivjth good cncct The first injection should be about halt the maxi 
mum do®o and the do®e should be increased by 0 5 c cm at each injection 
children are given correspondingly sroaller do«es 


A ^satch must be Kept for stomatitis and albuminuria 

Treatment mth bismuth is unquestionably inferior to that with arspfce 
naminc, but this form of treatment has the ad\ant8gc of being very much 
cheaper There are Ec\crnl useful proprietary preparations of bismuth 
e ( 7 , bi*mo*tab and neofrepol nhicb will be convenient jf a single ca^e is 
tn be treated, but by their use on a large scale much of the pd\ant8ge of 
lou eo«t IS joet 


(ill) There arc several safe and cffectnc arsenical preparations that 
can be n\cn by mouth eg 8tQ\ar8oI and carbarsone These must be given 
in the fuJ} therapeutic dose 025 gramme tniee daily for an adult for 15 
days, if further dosage \i required an interval should be allowed of about a 
month before a second course is started Good results have been obtained 
with this treatment, but these oral drugs are definitely less effective than 
the parenteral arsenic or bismuth 

Several combinations of these three forms pf treatment have been 
suggested but probably the most effective is a course coneisting of two in 
trflvenous neparsphenamine and six intramuepular bismuth injections at 
weekly intervals the arsenic and bismuth injections being given coinci 
dcptly on the first two occasions the cost of such a course is not very hign 


Tq summarize for efficiency parenteral arsenic js the drug of choice 
for clieapne«s parenteral hi'muth nnd for utility tl e special ar^nrcal prep 
pratlons by piuutb * 

^^hatever the treatment given the aim ■'hould nlnays be the rever*al 
of a positiv e Wn^ermann or Kahn reaction 

li) Subsidiary treatment —For the tertiary le»ions, some workers have 
U<ed i)fltp«3ium IPdide by mouth in large do es either alone or jn com 
bmatiop vvifh apd/or bismijth, they claim that a more rapid 

Jutipn IS brought about by this means 

For some pf the tertiary fesiopa eg the juxfa articular podges the 
coptraSures apd goundou aurgical treatment will also be indicated 
Prognosis -Fvep wbep the condition |s left untreated 
resolution will occur in a certain percentage of ca'es m b . „^jP|egjon9 

ment will wlw avg produce a cure 

pemcillm Iherepy m ya*" «« .lUiiiniiiiw P M2 
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The lesions of the third stiRC maj be hfc-long m their cffcQt and, even 
if treatment is given, there will u«!uall> be some permanent disabilities, here 
again, however, death will seldom occur as a direct result of the lesions, 
although quite often as an indirect one Death from septic pneumonia 
occurs sooner or later in most ca«es of gango«a 


‘ PINTA 

Definition — Pinta (mal del pinto, or carate) is a contagious disease 
that occurs in certain tropical countries in the western hemisphere, it is 
characterized bj papulo squamous eruptions n hich iDa> appear on anj part 
of the body and which arc chronic and eventually produce pigmentarj dis- 
turbances, and it IS caused by the spirochaelal organism, Treponema cara~ 
team 

Dueuiiioa — Much has been dtscoteml about this disease during the last {evr 

L ears but it is obiious that there is still much more to be learned Its Rtiolo^ 
as in the recent past been the subject of some imaginatnc writing regarding the 
different ^«es of fungi of 6Ci eral genera Atper^iiliLf Montlta and Trtchophjf 
ton that caused the red white blue >eila« purple and black, lesion* Scieral 
workers (Herrejon 1937 and Fox 1929) have for aome years suspected the spiro 
ehsta! nature of this disease on account of tho response to antt«yphilitic treatment 
and the positire Wassermann reaction but up to seven years ago (193S) the para 
site managed to evade investigators 

The aisea<c occurs in popubtions in which other skin diseases especially yaws 
are common, this has led to many obviously inaccurate descrintions of the lesions 
of pints appearing in the literature Recently writers have tenaed to describe three 
distinct stages of this di*ea*« as there are in mhilis and yaws this division ap 
pears to the present writer to be artificial and he cannot help feclmg that these 
writers are influenced by (heir de*ire to stress the similarity of pinta to the other 
recognised treponemiase* The evidence that some of the lesions described as 
tertiary manifestations and ecquels of pints arc really caused by the Trep earaleum 
IS wanting m view of the fact that eypbilis or yaws are usually endemic in the 
same country 


EFISEHIOLOGY 

Geographical distribution — ^Thc disease has a limited tropical distri- 
bution in the wcBtem heniiaphere, the main countries affected are Colombia 
(4 per cent of the population) and Mexico (11 per cent) but it also occurs 
m Cuba and other islands of the \\est Indies, Venezuela Ecuador, Peru, 
Brazil and Central Amenca The endemicity of the disease has not been 
established in the eastern he 0 ii«phere, though isolated and questionable 
cases have been reported from time to time in northern Africa Iraq India 
Malaya and the Philippines 

The age incidence appears to vary vn diRetenl counlnes and even in 
the game countries different ob'crvers give different figures, most however, 
agree that pinta is rare in infants and uncommon in young children below 
five years of age It seems probable that the commonest age of infection 
IS m late childhood but that the lesions increase in number and potencys 
so that superficial e«timates indicate that the largest number are m the 
third and fourth decades, whereas smaller, and probably more accurate 
ones indicate an earlier age incidence 

People of the dark skinned races ecem to be more easily infected, this 
is apparent m mixed populations 

AXIOLOGY 

Huterie*! —The causal oi^anism Trepone/Ha carateixm was discovered by Doc 
tore Tnana and Armenteros, in the exudate from lesions and m the associated lymph 
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t..n, 

.‘•‘"■o/euni, IS morphologicall) lety 
paHirfum but It Iiej ratber o mdcr range of measurements, 
its usunl range is from 12 to 20 microns, uith tr mean of about 17 microns, 
DUt larger and smaller specimens arc not uncommon It is a flexible spiro- 
chffitc with a variable number of regular spirals distributed at about one- 
micron intmals They can be recovered easily from the esrJv papular 
lesions, but are ^crJ scantj in the later djschromatic and depigmented 


As the exudates from all the carlj lesions eontain treponemata which 
as in the case oT yaws, can enter the new host through a small skin abrasion, 
direct tranimmion is possible, therefore direct contact is probably the 
usual method of transmission But it has also been shown that certain 
flies, eff ffippelalcs pallipet and iSimulium fttxmalopolum, are capable of 
mechanically com eying liable spiroeha^tes, and it is therefore possible that 
thc«e and other flies al*o play some part in transmission, in places where 
they arc abundant There appears to be no cross immuiuty between pmta 
nnd syphilis, as on many occasions syphilis has been reported as occurring 
m pinta subjects, and wee vena 


SYMPTOMATOLOGY ASO PATHOLOGY 


After an incubation penod of 7 to 20 days, a small papule appears at 
the point of entry of the mfection Bitbin a fen days further papules 
appear around the first one, and an erythemato squamous patch deieloiM 
This scaly patch is slightly raised above the skin surface and is varioiwiT 
shaped, but usually more-or-less round and anything up to an inch and » 
half m diameter It takes four to seven weeks for it to attain full deielop 
ment, when it becomes a chronic, imtatmg but non-ulcerating lesion 

After a further interval of several months, during which time the imtial 
lesion either remains in much the same condition or, in a few cases, heau 
completely, a batch of secondary lesions, similar in eiery way to the fiw» 
appear on different parts of the body 


The particular pathological characteristic of the pinta les>on ^ 
a stimulation of the cells of the meJaDoblsstic layer and later ° ^ 
tion, so that there is at first hyperpigmentation, a characteristic a 
coppery pigmentation of the skin, usually on the face, but also ® 
parts of the body, and later, atropic lesions mth leucoderms, or vit g 
The explanation for the dyschroroatic effects that are sometimes se 
not quite clear, but it is more likely that ti^y^^due to a variation id tn^ 
reaction of the tissues of different individuals than to diffe c 
causal parasite, or even in the secondarily infecting nroduce the 

repeatedly been shown that the colour-prwucing funp do p ^ 

same colours m woo as they do m wtro S d.e- 

soles IS not uncommon, painful fi«8ure3 occw, and in th se p 
charge from the®® the causal organism can be found 

The vitihgo, which is really the final 
is often classed as a tertiary manifestati^, Mtle mstificaPoB 

and nervous lesions have also been described, but there is iitue 
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for referring to the former as tertiar>, and it is questionable if the latter 
arc reall> pinta lesions, occurring as tlic> do in populations in i\hich both 
jans and s\pliilis are common 

Dugnosit — Treponema carateum can be found m scrapings from the 
carh papules and also from the ne%l> de\elopcd lesions, and in the exudate 
from tlie clefts in the hjpcrkeratotic soles (For technique see p 242) 
Tiic a«sermann reaction is positne from the time of the appearance of the 
secondary crop of lesions, but it ma> become negative again nhen the 
depigmented stage de\cIopo Thus ncitlicr the Wassermann reaction nor 
the finding of spirochstes helps in the differential diagnosis 

From a clinical point of Men, the dilTercncc between jaws and pinta 
18 that the latter ne\cr causes true ulceration, nor the tcrtiarj lesions com- 
monly associated with jaws, although opinion on this latter point is not 
unanimous Pinta is also confined almost entirely to the dark-skinned 
races 

Only gross ignorance of the clinical picture of both diseases could lead 
to confu«ion between pinta and lepro^v 

PREVENTION AND TREATMENT 

The onlj cffectnc prevention measures are education and treatment, 
as in the ca«c of yaws 

The earlier lesions respond rapidly to anti syplnlitic treatment {also see 
1 > 534), but a full course is often necessary to reverse a positive Wasser- 
mann reaction The atrophic and pigmented lesions will seldom respond 
to the treatment, but rcpi^entation may take place in the course of time 
It IS possible that repigmentation might be accelerated by the local in- 
tradermal injection of bouehi fPsoralea eoryltfoha) oil, as it is in idiopathic 
Icucodcnna 


BEJEL* 

Introduction — In 1928, while practising medicine in Deir-el Zor, 
Syria Hudson drew attention to a non venerea) muco-cutaneous trepone- 
matoois encountered among tlie nomadic tribes m Arab countries, this con- 
dition is known as bejel m Iraq and Syria, firjat and latta in Palestine, 
laghaut in Lebanon and prar m Trans-Jordan 

Hudson (foe cif ) at first described the disease as a distinct entity, 
but has modified his views recently (Hudson, 1937, 1938), and is now 
inclined to support Hasselmann’s (1938) view that it is a form of syphilis, 
V/t: ’rnfis -gwit vtvti 4tn\Viw wri 7 Kwb nVso 

18 n modified form of syphilis Tlie writer does not agree with this point 
of view, he considers that syphilis, yaws pinta, and bejel are distinct 
clinical entities It is not unlikely that originally all four causal organisms 
developed from a common source, but it seems more probable that bejel 
was historically the earliest of the treponemntoses from which these other 
diseases evolved 

Geographical distribution — ^Whereas yaws 13 a tropical condition 
which 13 always a'«ociatcd with abundance of vegetation, humidity and 


• By Harr> Senekjic M D MB Assistant Profespor of Tropical Medicine Tulane 
Medical School The publisl rd papers on this disease ore very contradictory and as 
Dr Senekjie lias had at least 8i\ joats experience in the coimtriea where this disease 
occurs the author a^ked him to rontnbuti. tha section 
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rnmfnil, bojcl occur« in dr> oral lint climntcs rniinli in (ic«crt arms It hj! 
s ™ Sa'c‘’o/[bIr ''■"'I'f’'™ I'almlinc and Arabia and since it 

Tond I nn ore, rl 1 ; Arab Inbc. ,t can .afclj be assumed that the 

Erfeec.te3'’f’rom7eseX:" 


EPlOEMtOLOCY AND TRANSMISSION 

porccnfngc of (lie people of nif eocial strata in infected 
nomad Arab triboe eiifTcr from the di*en«e It is uouallj acquired m early 
infanc} or cluldliood but when children escape infection, they will fre- 
quenth become infected in later life Althougli scnercal tran‘'mj«sion is 
po®«iblc, the infection is usually transmitted non»\oncreally Promiscuous 
sexual intcrcour'^c is uncommon in tho«e tribes but cups glasses plate* 
and towels arc shared frcch b\ the mcml>crs of not only one, but of scleral 
families 


During certain seasons flies arc \cry: prcxalcnt and, ju*t as yaws is 
apparently tran'roittcd Ilippelatcs palUpes and pinta by Simulium 
hamaiopotum, so bejel ma\ be tran«mitted mecbanically by house flie* 
Unlike syphilis, but like ^aw8 and pmta bejel is ne\er tran«mitfcd 
congenitally 


ATIOLOCY 

The cau«al organi«m is morphologically indistinguishable from Trep' 
onema pallidum. T pertenue, and T caroteum but in tbb wnters opinion 
it IS more flexible Tlio «piroclixtc is found easily in early lesions but w 
\er\ scanty in the late lc«ions, the former arc prceumably the most infec 
tiou« Attempts to infect rabbits, guinea pig« and mice mtradem&Uy hA\e 
so far failed 

Immunity — Tlicre is no natural immunity to bejel and persons of 
ages and races are appnrcntU «u<ceptiblc but immunity can be acquired 
through p^ev^oua infection, thus most adult Arabs are immune through 
infection in childhood The as«cniiann Kolmer and Kahn reactions are 
constantly po«itne m this di«ca«e 

The question of cro«s immunity between bejel and syphilis 
and pinta has not yet been settled but the writer has seen syphilitic 
chancre develop in Arabs who had had bejeJ and who showed a positive 
Kahn reaction 


PATHOLOGY 

This lia« not been studied to the same extent as in the other trep 
onematosc« but it is eMdent that this disease is an ejiibla«totropic one 
like yaws and pmta rather than a panblastotropir one like sypimis 
The skin lesions are characteristically granulomatous ones 


SYMPTOMATOLOGY 

“t‘Wo'“ot TL'usr.S.rn”^ tt "ng.» ofV 

shh 7tTelt'tn.e??r''»meS E ilSrtTn.l 
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papules appcir on tlic trunk, extremities, groin and genitalia, and dc\elop 
into circmatc and rarel> ro«cohr eruptions As tliei-e is neier a history 
of an\ tiling corresponding to the pnmarj chancre of sjphilis, it seems 
probable that tlie«e constitute the pnmarj lesions 

There arc no constitutional 8\mptom8, and no pain or pruntis m 
association with the«c earlj lesions, and apparently the health of the child 
IS not impaired The«e Itsions disappear spontaneously without leaving 
any scar and often without anv treatment 

A latent period is followed by the appearance of the late lesions, which 
are u«uall> ulceratne in character A small erythematous patch appears 
m the soft tis'^ues of the mouth, this breaks down and spreads to the soft 
palate, ton«il or pharynx, so that swallowing becomes painful Leuco- 
plnkial patches may be observed in the mouth After several months, the 
ic<ion heals with the formation of scar tissue Sometimes the process 
extends to the larynx and produces changes m the voice or hoarseness or 
ev en stridor due to the contraction of the cicatrix Similarly , the ulccrativ e 
lesions of the no«e may destroy the soft ti««sues and even erode through 
the hard palate into the mouth end maxillary sinuses producing a gangosa- 
likc condition, and rarely paranasal swellings resembling goundou develop 

The cliaracteri^tic skin lesions begin as papules and then ulcerate, 
the«c granulomatous ulcers heal m one place while spreading in another, 
and at tunes fungating masses result that become covered with crusts and 
exude a «ero>sanguineous or purulent discharge 

Hyperkeratosis of the soles of the feet, either localized at sites which 
bear weight, or generalized, with exten«ive fissures, are common findings 
There are similar lesions of the palms Sometimes depigmented areas 
appear on the «kin and there may be alopecia (Hudson, 1936) 

Pcnosteitis and osteitis, especially of the long bones, frequently occur, 
patients complain of throbbing bone pains and sometimes the small bones 
of the hands are involved Juxta>articular nodules around the knee, 
ankle, and back arc seen These are painless movable hard masses which 
do not have any tendency for ulceration, but may become fibrosed (Hud- 
son, 19351 

There is either localized hypertrophy of the lymph nodes in the neck, 
groin, epitrochlcar region, or a diffused generalized lymphadenopathy Such 
glands are patnle«s and freely movable Tliey usually disappear alto- 
gether eventually 

k7ff«raft,Vy Viivrt rne wnffiu -eavraW iiyrafA.umB, Wi occasionaViy 
ca'es with invasion of the central nervous system have been reported, with 
changes in the chemistry and cell count of the cerebro spinal fluid, and a 
positive Kolmer and Kahn (Hoff and Shaby, 1940) It should, howeve^ 
be remembered that bejel and syphilis can probably co exist Tabes and 
general paralysis are rare among Arabs 

TREATMENT 

The '■pecific treatment of chcnce is neoarsphenaraine It must how- 
ever be remembered that the Arab cannot tolerate large doses of arsen- 
ical® Bismuth comes next in its effectiveness, while mercury al«o gives 
very satisfactory results A much shorter course of treatment than that 
given for syphilis is necessary 
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h education and propa 

f.rnlrU combincd With a treatment campaip par 

f ni f Bismuth js the most practicaJ dnigJor 

re atixcly low cost and long continued action, but 
arspncnaminc is more potent 


PROGNOSIS 

This 18 good In many eases a spontaneojis clinical remi«sion will 
occur without treatment, and the response to anti sjphilitic treatment is 
excellent 


REFERENCES 


Brumpt, E (1938) 

Chambers H D (183S) 

Fox R (192S) 

Hackctt C J (1936) 

Hwzimas\ C M (1938) 
Heuuo>. 8 G (1927) 

Horr, H and Skart J A (l»0) 
Ridsov E R (1928) 

(1935) 

(1936) 

(1937) 

(1938) 

(mi) 

Leov t BCaaco F (1^) 


Un oouveau treponimB parasite de llioninie 
rreponemo earaleum, Agent des carafes ou 
mal del pmto Compi rend Soc B ol, 

130, 912 


)<itfa London J and A Cbiirchtll Ltd 


Carale (Pinla) as obsened in Colombia S A, 
ArcA Derm Svph^ 18, 673 

Boomerang leg and yaws m Australian abor 
igtnn 7rnni Jtov Soe Trap Med Hv9 
30, 137 

Syphilis among Arabs in the Near East Arth 
Derm 8ypA, 38, 837 

fteuvoi Onevlaeionee jMra el Eeludw dt Mol 
del Pmto Folleto Mexico 


Nervous Manifestations of Bejel Trene Bov 
Soc Trop Med Hpg 93, W9 
Treponematosis among the Bedouin Arabs, 
US Naval Med Bull, 26, 817 
Juxta articular nodules in Euphrates Arab 
Trane Rou Soe Trop Med Hv9t 2®' *** 
Hyperkerafoeis and depigmentatioa to Bejef 
Awn Trop Med Paratitol 30, 3 


Be]el The Endemic Syphilis of the EuphraW 
Arab Trows Roy Aoe Trap Med Hyo, 3'' 


9 


Bejel SyphiUa as a contagious disease o! chil- 
dren Amer J Trop Med 18, 675 


Yaws and Syphilis— The same or diffejentf 
Should the discu‘>sion be pontinued? Ante 
J Trop Med 21, 645 
El TVejJonema herrejoni Rev de Med Trop V 
Parasxlol Boctenol Clm y Lab 6, S 


* Addandiun —Penicillin is very effecUse in the treatment of 
probably prove to be the drug of choice fo^ny of these three spirocbsto^s wnen 
?ost iriot important A toUl dose of 500^»0 units given over a period of 5 or c 
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onrafin f" u'ccralion that .ill h 

ufror. J >" “ temperate as m a tropical climate spetiSt 

n''ocmie,?„ ?i' '"1"’ ‘"’>^7 . “'‘"’“'"5 glanders, ulcm 

Tnern i, i r ' ‘l‘“ea*es, sucli as diabetes sprue, pci 

''lied amrniia ami purpuric comlitions, non specific ulcer- as 
f.T.l’i V' ' '""eose acins, and septic ulcers sccondarj to skin di-eascs 
uoiind*?, nbra«ions, nn<l in«ccl bitc^ 


However, skm ulccrn(jon is Loth ennirrioner and more chronic m the 
tropjcs than in the temperate zones This is in part because manj specific 
parasitic infections arc pccwhnr to the tropics but also because in«oct bites 
and the subsequent sclf»inflicto<I trauma so frequenth cause breaches m 
the mtegument, because the high temperature often associated with high 
huniiditv , encourages the growth of bacteria on and m the skin and lU 
glands and apjxmdages, anil because there arc so ninnj svstcinic infection* 
nn<l dictarj dcficicntics to lower the tissues’ resistance to invasion Tlie 
multiplicity of the pro<li«posing conditions and superimposed infections 
tends to produce ulcers of «ucli a wide vnrietv that a description of all of 
them IS out of the question 


The ulcers cspcciallv associated with the tropics, that have been dc- 
scribed or will be described in other sections, include the cutaneous lei h 
mnniases, oriental sore (p 179) and cspundia (p 191), leprosy (p 4811 
vaws (p 523) cutaneous nmabiasis (p 435) lularsrraia {p 345 ), rat bite 
fever (p 237) tsut«ugamu«hi disease (p 275), and the venereal ulcera 
tions Ivmpliopatliia venereum fp 562) and granuloma venereum (p 568) 
ns well ns the sccondarv ulcerations of bubonic plague and the rare cellulo 
cutaneous tv pc of scptieacmic phguc (p 335) 

This leaves two tropical «km uleeratjon* that do not fall naturally 
into anv other section namely, ulcus tropicum or Naga sore, and veldt sore 


ULCUS TROPICUM 

Definition —Ulcus tropicum (Naga sore or so called phagedamic u^^er*) 
is a troublesome lesion that occurs usually on the legs amongst fieW 
workers in humid tropical climates it i« apparentlv cau«ed in part a 
least by an anserobic fusiform bacillus . 

Geographical distribution — Ulcus tropicum occurs in many tropicsi 
countries but the majority of the earlier reports on this condition came 
from Africa and India It is also common in tropical America 


EPIDEMIOLOGY 

It occurs almost exclusively in hot damp climates and 
ers and field workers It is more commonly reported amongst lawu 
forces eg tea plantation workers in such countnes but this 
because of the financial loss to employers entailed as there is evidence u* 
private cultivators also often s uffer from the condition Recently, 

•The word phagedsnic {literally meaning e^ing 
not at all appropriate for the tpi «j e»*™P*^* ®»t,r^»rou^rthe^Tw A*®*®’ 

fence amongst the abong nal tnbesfoJk ID the distnets around tie N g u 

with which the writer has been familiar during the last S' ® to h m 

many of the ulcers that he has either seen 

first hand m other places .n "^h ifg.rJ to 

m the same etiological group W hen ow ^ pe,eraJ 

true etiology increa<=e« it will prol^bl y be p^ with which he is most famtl ar 

groups Meanwhile the writer has described the type witn wnicn 
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ber of British and Indian soldiers in Assam ha\e suffered from somewhat 
similar sores, but it seems questionable whether these sores have the same 
tetiology 

The disease occurs not only among men, but women and children are 
al«o susceptible in those population groups where both sexes work in the 
fields 

In the tea-estate labour forces in India, ulcus tropicum reaches its 
peak of incidence at the beginning of the rainy season, that is, in June or 
Jul> In most places there is a distinct seasonal incidence and, though the 
month of highest incidence may vary in different places, it is nearly alivays 
a hot and humid season of the year 

There is a marked variation in the incidence from year to year in any 
one locality , this has been particularly noticeable on tea-estates 

itnotocY 

A number of theories as to the cause of this condition have been put 
forward, with reference to which it is easier to be critical than constructive 

The subject can best be discussed under three headings, the predis- 
posing factor, the specific organism and the determining factor 

(a) The prediiposuig factors — There has been a strong tendency in 
recent years to attribute tropical ulcer to dietary deficiency, in whole or 
in part The present writer (Editorial, 1934), discussing the subject from 
the point of view of Indian experience, suggested that dietary deheiency 
should be considered as a possible factor, and Clements (1934) reporting 
experience m Papua observed that agricultunsts living on a poor diet 
suffered more than fishermen on a much better high-protem diet 

Papers in which dietary deficiency ta incriminated have never been 
very convincing or very specific m their indications as to which particular 
dietary element is the determining one, several vitamins and calcium have 
been named Further, many instances of the infection — natural, experi- 
mental and accidental — of well-nourished jiersons have been reported 
Nevertheless, one must ccnclude after a general suriey of the epidemiology 
that the state of nutrition of the subject possibly, and even probably, 
play 8 a part in the stiology of this ulcer • 

Again, it would seem not unreasonable to suggest that debilitating 
diseases may reduce the individuals resistance against the invading or- 
ganisms, and standard tropical infections such as malaria, dysentery and 
ancylostomiasis have naturally been selected, in fact at one time these 

WLW AsJwAW ‘.WtfAfcW.* Allr-W ’ Ah-W .V .VS" gWUU? 

dence in fa\our of any one of these infections having any specific predis- 
posing properties, although it would be unsafe to deny the possibility that 
in a general way they all help to undermine the patient's resistance 

(b) The specific organhnif — The frequency with which a fusiform 
bacillus alone or the fusiform bacillus plus a spirochste are found in the 
w ound again make the causal association between these organisms and the 
ulcer an obvious hypothesis These o^nisms artf usually known sever- 
ally as Baallui fwlform^i and Trepon«ma inncenfi, although many writers 
believe that they are two phases of the same organism, others, in order to 
avoid taking sides in this controversy, refer to the condition as fusospiro- 

•ChsTters (1943) h»* produced further evidence to support the dieUiy-deficiency 
theory He considers that vitamin A ta the deficient element 
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chTto«i« In Intlii ue ha%c found that tlic fusiform bacillus i® conatanDy 
prc«cnl and lliat tlicrc »s alua>a another orgnni«m olmo«t equallj prom- 
inent m the field this is hovie\cr not aUsft>s a spirochete butisi^ut* 
often n diphtheroid Tins Men is not incompatible nith the urn srsn 
thcor> referred to nboie ns in the instances in nhich there were do ipro- 
cliTtes in the ulcers it mn> stmpK 1 nve meant that on account of some 
local condition in tlie ulcer nil organisms were in the fu«ifonn stage 
Tlic proof of the cau"al n«<oeiation of the^e organi«nis is not com 
picte as it has ncicr been po^^ible to induifc an ulcer with a pure culture 
of an> of them although this has bpen done frequcnll) with mixed « 
ganiems from an ulcer, and with a mixccl culture Of Baciflus fu$}foTmiim 
either diphtheroids or streptococci Further, fu«o«pirocha?tal infections sre 
found frequentij in ulcers of the mouth and phannx m \encreal le^mi 
and in gangrenous wounds of xarious localities 


The fusiform bacillus is about 17 ■micron'* in length and 1 micron m 
tluckne<s it 18 fusiform in shape, ns its name implies and it «tains w 
with RomnTlow<^k^ etam** u*>ua}l> showing a slightly beaded appear^t^^ 
It 13 gram ncgatixc 

ll is an anmrobo and can be grown on gelatin *«cnim agar It 
how ex cr be 8urpn«ing if m the man> tropical countries in « hich an app^t 
cntli similar ulcer appears there were not more than one specific orgsw- 
concemed 

The KIcb« I oefiler bacillu« has on scxeral occasions been isolated f«® 
a chmcall} typical ^aga sore 

(e) The determining factors — Tlicre seems to be xerj 
that some breach m the epithelium is e®«ential to allow the orpni«ms ^ 
gam cntr\ Four common cau«c 3 arc — (i) injury («) dermatiu* 
io®cct or Icccli bite and (ivl water sores (ancylostoma 
ulcer appears nio«t commonly on the legs and feet at to 

to injury in tho«c who walk about babe legged on areas of 
be affected by dermatitis as a result of comifif^ m contact ofteo 

plants chemical manures etc or at points where 
enter and cau<c xc'iculation Panja and Acton , 1 , than c® 

experimentally that it was easier to produce an ulcer on “*6 leg . 
the arm m the latter situation a «ore formed but healed rapidly 
in the former it developed into a txpical ulcer 

It IS often found that occupational groups particularly 
local injury eg tea garden coolies working amongst ^ « amonl^ 
more than their fellow coolies who work in the factory and ^e 
Clements Papuan natives {vide supra) the factor may ha'e oee 


tion rather than diet , . ^ 

, q-Ug fu'lIOI® 

TTie source and tranimusion of the causal organism -* , bU" 

organism is found infecting the mouth and other mucous meni 
it also occurs widely in nature as a saprophyte^and is ^ymber 

the soil The ulcers appear in outbreaks m which a ssti*f** 

persons are affected ^bout the ®ame time but it has iiherdire^^ 

torily demonstrated that one person is infected from another ® , -jyjogicsl 
or indirectly and it would be equally in keeping with the ep gyurcc- 
obserxations to assume that they were all infected from a co 
Insects have been susperted as vectors but there is ".®. 
that they act otherwise than as mechanical tranamitters j gyg- 

house fiy and flies of the genus StphwiciUtna have been pa 
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pected Flies of the latter group are \ery prevalent during the season at 
which these ulcers occur, and they arc certainly attracted to purulent 
wounds, but they ha%e never been menminated experimentally and some 
negative observations have been made U is almo«t certain that flics could 
act as mechanical transmitters, how far they are responsible for outbreaks 
IS uncertain, and there is little positive supporting evidence for the 
hypothosi* 

Roy (1928) suggested that the bacillus probably remains in the soil 
just below the surface during the dry season, and that, when the first mon- 
soon rains convert the surface soil into mud which is splashed and caked 
over the legs of the coolies or cultivators, anaerobic fusiform bacilli, which 
are imbedded m the mud, infect existing skin wounds Later, when the 
rams become heavy, the bacilli are wa«hc<l out of the soil The present 
wnter feels that this theory fits many of the known facts regarding the 
epidemiology of the disease It seems quite possible that the variations 
in the incidence of ulcus tropicum from year to year might be accounted 
for bv variations in climatic conditions, or in the use of manures which 
w ill alter the soil flora 

PATHOLOGY 

The fusiform bacillus is unable to establish it'clf without the coop 
eration of «ome other organism the membrane producing diphtheroids 
appear to be amongst the most suitable symbiont* The fusiform ansrobes 
multiply rapidly under the protecting membrane and establi«h themselves 
in subcutaneous tissues, they have limited powers of tissue invasion, but 
they produce a toxin that cau«cs necrosis of the overly mg skin and a cellu- 
lar reaction in the surrounding ti8<uc8 Later there is granulation tissue 
formation at the edges and at the ba<c of the ulcer linder the layer of 
fusiform bacilli whicli form a thick mat immediately under the upper 
necrotic layer of the ulcer, tins granulation tissue is later replaced to 
some extent by fibrotic ti««ue There is some indication that the individual 
ulcer is anatomically self limiting as the ulcer tends to be circular and 
not more than an inch or two inches in diameter, its downward extension 
is limited bv the first fa*cial layer that it encounters and its lateral ex 
tension bv a ring of cellular reaction and eventually by the fibrosis that 
occurs There are, of course, occasions when two or several separate 
ulcers join to form a large and sometimes irregular shaped ulcer which 
may almost surround the leg, interfere with the circulation and lymph 
drainage and cau«e painful oedema of the leg and foot There is no 
evidence of ha?matogcnous or lymphatic extension although the proximal 
lymph nodes mav enlarge as a result of infection of the wound with septic 
organisms 

SYMPTOMATOLOGY 

Small itching papules appearing at the Bite of an existing scratch or 
abrasion, rapidly become necrotic and if the necrotic tissue is removed a 
small ulcer with undermined edge* will be found underaeath The ulcer 
spreads rapidly and in a few days will have reached the ‘standard’ size 
(vide supra), a circular ulcer from an inch to two inches in diameter 
Other ulcers may meanwhile be developing in the neighbourhood these 
may remain discrete or may coalesce and form a large ulcer In a large 
percentage of cases there is however xmly a single circular ulcer 

The ulcers are usually on the lower limbs on the dorsum of the foot 
at the ankle or instep or on the front of the leg a few inches abov e the 
instep, thev rarely occur above the knee 
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Mild constitutional symptoms of n toxa?mic rather than a febrile 
nature often accompany the ulccra. Even deep ulcers may not be par- 
ticularly painful, provided they do not interfere with the blood supply or 
lymph drainage, but when this occurs the swelling, heaviness, and paia 
make the patient unable, or at least disincJined to do his work. 

In those eases in which the Klebs-Loefiler bacillus has been found, the 
ncuntic scquelffi associated with this infection will often be observed (see 
VELDT sore). 

^ The discharge is usually a reddish watery exudate that trickles con- 
tinuously from under the necrotic membrane that covers the ulcer. The 
edges of the ulcer at first are undermined, but later become firm, fibrotic, 
and raised. The ulcer extends down to the first fascial layer or to the 
bone, but the ordinary tropical ufeer docs not usually involve the bone 
Or the joints; however, the danger to joints from the presence of a large 
open septic wound in their vicinity is obvious, and in many eases the 
septic infection docs extend to the-tendon sheaths and joints, producing s 
dangerous condition at the time and serious crippling afterwards. 

TJie ulcers arc usually very elironic but even without any special 
form of treatment most of them will heal in fi few months time, in Assam, 
for example, when the rains stop and the wcatlier becomes cool again. 
They leave a considerable scar. Any immunity built up can only be very 
temporar>* as it is not uncommon for a patient to suffer from these ulcers 
at about the same season year after year. 


DIACNOSIS 


When tropical ulcers presenting the typical picture— circular slough- 
ing ulcers with a firm raised edge exuding a eero-h^morrhagic fluid, and 
mostly below the knee — ore seen against their appropriate epidemiologies 
background, there should be no difficulty in arriving at a correct clinical 
diagnosis, but not even those most familiar with them should be prepared 
to make a diagnosis when an isolated ulcer is encountered in other circum- 
stances; one must first exclude ulcers from other causes and finally resort 
to bacteriological examination. 

Other conditions that have to be excluded arc varicose ulcers (not 
common In the class of patient who is likely to suffer from tropical ulcer), 
syphilitic ulcers (which can be excluded' by a negati've ffassermann reav* 
tion), yaws (which can also be excluded by a negative Wasserraann re- 
action and by failure to find Treponema perfenue in smears from 
ulcer), oriental sore (which has a very different geographical distribuuon 
and is confined to drier climates, and will show the round forms of Lwn- 
mania tropica in material taken from the edges bf the ulcers; see p. 
and veldt sore. 


If a smear is made from the exudate, or better still from a scraping 
from the base of the ulcer, the characteristic fusiform bacilli, witn or 
without spirochales, will be recognized easily. In a Giemsa-stamed s^ci- 
men the characteristic beading of the fusiform bacilli will be clearly seen. 


PREVENTION 

As there is still some uncertainty about the cause of 
measurerto prevent it cannot yet be placed on a proMr 

“ it meanwhile we adopt certain premises, it will be possible to o P 
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out a provisional preventive programme These premises are that the 
\ilcers are most likely to occur in people who are ill-nourished and/or 
debilitated from diseases such as malana and dysentery, that the causal 
organism — which is apparent!) a fusiform ansrobic bacillus — m nature 
lives as a saprophyte, probably in the soil, and that an epidermal lesion, 
due to trauma, dermatitis, water sores, insect or leech bite, or to some 
other cau«c, is essential for the specific organism or organisms to gam 
entr) Preventive measures should therefore include, (a) improvement 
of the diet and general state of health of the population, (b) the protec* 
tion of the limbs against direct contact with the soil or mud, and the early 
cleansing of the skin thus contaminated, (c) protection of the legs from 
trauma, contact with irritant plants, and insect and leech bites, and the 
prevention of hookworm infection and of dermatitis from any cause 

How these recommendations arc to be put into practice will depend 
so much on local conditions that detailed discussion here is out of the 
question Very careful consideration should, however, be given before any 
special measures are adopted, as in the most promising theoretical recom- 
mendation there is liable to be a ‘snag* The point can possibly be best 
illustrated by quoting two recommendations marie on a priori grounds 
that in practice failed 

(0 Accommoiriddon Thst • ehsllow concrete reservoir eonUmmg sntiieptie 
lotion 16 mehee deep be placed to that bare-footed tea-carden coolies returamg from 
work have to walk through the tank and cleanse their legs 

Retvit If the antueptie was weak, it became neutralized after the first few 
dozen coolies had trailed through it with tbeir muddy feet, and the rest walked 
through a eepUe medium that was likely to spread any infection that already 
existed, and if the antiseptic was strong, it imtated the legs of the first coolies who 
walked through it causing dermatitis and it later became equally useless or detri- 
mental 

(is) Recommtndalion That tea-estate coolies should be provided with putties 
to protect their legs from scratches which they are very liable to get from the 
pruned tea bushes 

ileeuft Veiy early in the day the putties became saturated with rain and mud, 
and the weanng of damp putties for the rest of the day caused densatitis 

It IS possible that m certain circumstances both these recommendations 
might have been successful, but in most cases they were a failure, appar- 
ently for the reasons given above 

The encouragement and if necessary supervision of individual cleans- 
ing of the feet of coolies on return from work, and the early treatment of 
all skin lesions may necessitate the temporary employment of considerable 
extra personnel on a tea-estate, but may be well worth undertaking if the 
efficiency of the labour force is seriously threatened at a time of year 
when most labour is needed, as often happens when there is a serious 
outbreak 


TREATMENT 

There is no short cut to the successful treatment of this condition, as 
18 evident by the multiplicity and the variety of the methods advocated 
Nearly every writer on the subject has some special treatment that he 
considers the best In view of tJie possibility that the name ‘ ulcus trop- 
icum ' is used to describe an ailiologically heterogeneous group of ulcers, 
short accounts of some of the treatments advocated by rehable observers 
will be included 
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Some Treatments Advocated 

* Specifics * —-Parenteral arecnicais, arsphcnamine, neoarephenainiDe 
and no'varaenobenrol, can claim the iai^cst number 0 / advocates Vanoua 
bismuth preparations have also been u«cd with apparent success 

Sodium iodide pven by mouth m do«es up the point of producing 
lodism, combined with local applications 0 / hydrogen peroxide, has had 
some success For Eulphanilamidc and sulphathiazolc, good results have 
been claimed b> some workers, and denied b> others 

A number of workers have advocated autogenous and specific stock 
vaccines prepared b} various methods, hut others consider that equally 
good results arc obtained bv non specific vaccines, and jet others have 
recommended milk injection** 

•Under this heading nl«o, the specific action of calcium and of several 
vitamins that have been claimed bj some— '-u^uallj i«oltted — ^vorker® 
should he mentioned 


Local application! — iVcoarsphcnaminc and other arsenicals and sul 
phanilamidc and sulphathtazolc have been recommended as local apphea 
tions A saturated solution of potaesium permanganate (5 l>cr cent) ap 
plied bj means of a shaped piece of soaked lint to the ulcerated area only 
for as long as the patient can stand it, pure phenol or powdered copper 
sulphate in gljcennc (one part in two) similarly applied, crude tar and 
powdered cinchona febn/uge have each been advocated More recently, 
whole blood scrum, and powdered dry plasma have been suggested as 
dfc«3ings Some 6uecc«s has been claimed for cod liver oil dre'smgs 

For bathing the ulcers acnflavmc, 1 in 1000 potassium permanganate 
1 m 4000 and electrolytic chlorogen have been advocated Innumerable 
creams ointments and dusting ponders in the preparation of which iJua 
oxide «cveral bi«muth salts, iodine lodiforra and/or sodium hjpochlontc 
are combined with olive oil paraffin or lanolin or bone acid have been 
BUgge«ted 

Surgical procedures, from debndement to total excision of the ulcer 
have been proposed 


PRACTICAL CONSIDERATIONS 


In considenng the treatment of this condition, it is very necessary 
to keep the practical aspects of the problem before one There 
course be other circumstances but a common one will be that m wme 
a large number of coolies in a labour force are suffering from the<e u ce 
and the immediate requirement is to get them on to their feet again 
the shortest time possible In most ca«es it will pay in the long nm 
put the patient into hospital (and there will usually be some 'on 
hospital, however primitive) and treat him thoroughly, rather t 
apply palliative measures 

The patient must be kept lying down as much as possible 
must be thoroughly oleoused first with I-”* '“'l’,';?'' St. 

t.ons then preferably with hydrogen peroxitie, and flnallj with so»e ^ 
septic lotion such as eusol until the sloughs haie 1=;™ 
tisOTe can be cut away but any action to cause bleeding ”, „th 

Snlcer itself is then very carefully swabbed with "w 

a mixture of copper sulphate and phenol in glycerine (half a uij 
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dered copper sulphate in one ounce of gljcerine to which a drachm of 
phenol IS added), this is allowed to act for a few mmutes and is then 
washed off with normal or hjTiertonic saline, finallj, it is dusted o\er with 
sulphonamide, coiered lightlj with a single or a double lajer of gauze 
to heep off dust and flies but to allow as much air and sunlight as possible 
to get to the ulcer, the latter appears to have a very beneficial effect in 
some cases This is repeated for seieral da>s until a healthj red healing 
surface is left One or two applications of scarlet-red lotion may help 
the healing process After a week or ten days, it will often be possible 
to coier the area with tvlle gras, or some «uch drc«sing, strap the whole 
limb firmlj or e\en put on a plaster of pans caMng, and allow the patient 
to go back to work 

In some ca«es ambulatory treatment along thc«e lines will be pos- 
,sible In such cases the phenol ‘ cauterization ’ should be verj thorough 
*and the strapping or plaster «Iiould be applied and left for a week or more 
Some workers claim better results bj clean ng the surrounding skin only, 
putting on a piece of gauze and then appUing the strapping or plaster 
immediately 

Older ulcers with thick fibrous edges will require surgical scraping 
This should be done under an aDa^sthetlc and should be thorough, it will 
abo be adin^able to swab the ulcer with phenol to complete the operation 

If the area is extensive skin grafting will be necessary 

During his stay in hospital the patient should be given a good bal- 
anced diet with a full quota of protein and additional vitamins if there 
are Bn> other indications of specific deficiency 

In ca«es in which the presence of the Klcbs-LoeJfier bacillus is estab- 
lished specific treatment as for veldt sore should a)«o be given (t;ida mfra) 

PROGNOSIS 

Left untreated a certain percentage of ulcers will heal in a month 
or so, but the majontj will continue for several months, even up to a 
year or more 

Under active treatment early ulcers should keep the patient away 
from work for a few day s only , more adv anced ones for tw o to three w eeks, 
and very advanced ulcers for two to three months A few obstinate cases 
will be encountered that will lead to the loss of a limb, and death may 
follow septic complications 


VELDT SORE 

Defiiution — ^Veldt sore is a shallow ulcer appearing on exposed parts 
of the body that affects white persons, mainly, m hot desert areas, the 
Klebs Loeffler bacillus is recoverable from the lesion m a large percentage 
of cases 

Ditcviioo The status of >eldt sore as a distinct disease entity is not in the 
opinion of the writer £atisfattanly estabbdied This ulcer obtrudes itself on to the 
medical scene during war-times— it made its debut in 1899 and staged comebacks in 
1914 and 1939— and then retires into companiti\e obscurity from whence it is re- 
ported upon rarely often by non medical patients and m retrospect It does not 
seem to have been investigated BCientifically dunng peace interludes 
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*. ^cterIo1oj?y was >oung and SlaphiiUieoccu$ aurm 

^T 1 ?uo j cLology Hud pathologx 

wi^V. f present war. it is to be hoped that thu picture 

i,i„ “ ““®*‘ he has to wnte this chapter 

^ i« .rPif.j / ^his book- ever goes into a second edition he will therein 

be able to include the frmu of recent espenenee 

Skin infection with the KlebvLoeffler is recognised in temperate chmates and 
in recent and past experience ifiphtheroids and also true dipothena bacilli haie 
Mmetimes been isolated from ecreral different forms of ulcer, especially ulcus 
tropicum but it seems unjustihable on these grounds alone to call these veldt sores 
it IS propwed to confine the discussion in this chapter to the ahallow ulcer of desert 
areas w/iile recognising the fact that even the«e arc probably a heterogeneous group 


Geographical Diitnbueion — The condition has been reported from a 
number of localities, mainly in the subtropics where desert conditions pre- 
vail, South Australia (Barcoo nver), Queensland, North Africa, including 
Egjpt, and the Sudan, South Africa, Gallipoli, Arabia and Iraq, and north- 
ern India 


EPiSEMIOLOCY 

The disease is largely conhned to sojourners in hot desert areas, eg 
Australians m the Barcoo rivers area, it was prevalent amongst Bnti«b 
soldiers in South Africa m 1899-1901, amongst the colonial and British 
troops in Gallipoli, Egjpt, and Iraq in 1914-1918, and recently amongst the 
soldiers of the United Nations m North Africa 

It IS more common amongst lair-haired than dark-haired, and com 
moncst amongst red-haired individuals, it does apparentl> occur amongst 
the fairer-sktnncd natnea of the endemic areas, eg, the Arabs of Iraq 
but 18 not common omongst these and is even rarer amongst darker-skmnea 
Afncana and Indians 


/ETlOLOCy 

HuMfi<*l---Wabhe (1918) noted the association of these sores with diph 
theritie paralysis and Craig (1919) demonstrated the presence of Klebs-Loemer 
bacilli to the ulcers 

Klebs-Ixjeffler bacilli, Corynebactenum diphthence, are recoverable 
from the well established ulcer in a large majority of cases In the pre 
ulceratne (vesicular) stage, it is not usually found This suggests that the 
lesion in ite early stages has some independent cause and that the tliph 
theria bacillus is 8upentnpo«cd and gnes the ulcer its special character, 
particularly its chronicity 

What then are the predisposing causes of this lesion? A number of 
suggestions have been made Dietary deficiencj , sun trauma, (Henders^* 
1943), sand trauma, and personal susceptibility of the fair- and red-haired 
In each ca"e the data presented arc suggestive, but in no case convincing 


PATHOLOGY AND SYMPTOMATOLOGY 
The lesions usually appear on exposed and hairy parts of the body 
(although not usually on the head) on the dorsa of the feet, on the knees, 
on the backs of the band, on the forearms, and on face, neck, and eara 
A small vesicle develops at the root of a hair end ^adually 
fl blister which eventually bursts leaving a shallow ulcer At first the 
of the ulcer consists of the deeper layers of the epidermis, but the j* 
t, on attends into the dennis and the remaining epidemal '“J" stougta 
off the niter extends centntugally up to a maxima of 
m diameter At this stage the edges arc punched out and slightly in 
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durated, and the ba«c of the ulcer which is still shallow is cohered with 
a greyish slough, the surrounding akin is cyanosed rather than inflamed, 
and there is not usually much exudate Tlie lymphatic involvement is not 
constant and probably depends on the nature of the secondary invading 
organisms 

The special character of the lesions is their obstinate chronicity, and 
their failure to respond to any of the usual treatments for septic sores 
They may heal temporarily with a thin epithelial covering which is likely 
to break dow-n, and even when they finally heal they leave a depressed 
scar that may persist for years 

From the outset the lesion is a painful one, at first the sensation is 
that of pricking, and itching, then burning, and finally there is a frank 
pain There are usually some constitutional symptoms fe%er, headache 
and malaise 

Very’ common symptomatic associations with these ulcers, which in 
one reported series occurred in 27 per cent of ca«c« were the paresthesias 
and paralyoea that are frequently encountered in faucial diphtheria Diph- 
theria toxin IS absorbed at the site of the ulcer and pasees along the afferent 
nerve fibres to the central nervous system where it affects the motor cells 
and then diffuses to the neighbouring cells, so that the first effects are 
noticed in the hmb in which the ulcer is found, weakness, anasthesia and 
parssthesia of the leg and foot, to«s of knee jerk, foot-drop, and loss of 
coordination and an ataxic gait are amongst the symptoms commonly 
encountered, or, if the sore is on the upper limb, Io«s of power of grip 
loss of tactile sensation, and inability to execute any fine movements of 
the hand Later, the toxin reaches the circulation and more distant groups 
of muscles are affected, such as the muscles of Msual accommodation, and 
of the palate 

The nervous symptoms do not usually develop for some weeks after 
the ulcers first appear, and in fact it is often several weeks after the ulcers 
have healed before the eye symptoms develop 

DIAGKOSIS 

This IS made on clinical and epidemiological, on bacteriological 
grounds, or on both 

The investigator must first decide for himself what in his opinion con- 
stitutes a Veldt sore He may decide to accept the clinical picture and 
epidemiological evidence alone, if so, should CoryTiebactenum diphthena 
also be found, the case will be nicely rounded off as a comphte syndrome, 
but their absence will not exclude a diagnosis of veldt sore m a clinically 
typical case seen m the appropriate surroundings Or he may be more 
con'ervative and demand the typical clinical and epidemiological evi- 
dence and the Klebs-Loeffler bacillus On the other hand, if he takes the 
view that any sore in which the Klebs LoefBer bacillus is found is a veldt 
Bore, then he must be prepared to revise hts ideas of the epidemiology and 
clinical picture, except with regard to the nervous sequel®, as he may, for 
example, see typical Naga sores acquired in the humid jungles of Assam 
or Burma, and starting perhaps as leech bites, which give an almost pure 
culture of C diphthejnts 

The writer feels that the first attitude is the correct one to take at 
present Veldt sore was a clinical entity for many years, then the Klebs- 
Loeffler bacillus was associated wnth it The Klebs Lo^er bacillus has 
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been shonn to be promiscuous in its associations It docs not seem logical 
to the writer that this bacillus should be allowed to take the name veldt 
into the humid jungles of Assam and Burma 

bacteriological diagnosis is made bj direct smears (stained vith 
Locfilcrs methjlene blue) cultures fermentation reactions and animal 
inoculations (to determine the Airulcncc) 

PREVENTION 

The initial sores can to some extent be prevented b> gmng exposed 
persons protection from the sun by suitable clothing and protecting oint- 
ments (see p 45), and from the irritating effects of sand and other trauma 
also b> clothing and bj frequent bathing and in view of the possible 
effect of diet one must add b> thegi\jng of a balanced diet rich in Mtamin® 

The supcrimposition of the diphtheritic infection can be prc^ented by 
carlj treatment and the protection of all sores and abrasions and m the 
case of troops or other communities by the discovery and suitable treat 
ment of all diphtheria earners 

A person with infected ulcers should also be isolated to prevent the 
spreading of infection It is po«aiblc for a patient to develop a faucial 
infection from his own ulcer as well as vtce versa 

Protection of the community b> diphtheria toxoid may be indicated 
in special circumstances 

TREATMENT 

The treatment of the early sores need not be discus«ed here however 
when the Klcbs LoefHcr bacillus is implanted in the wound anti diphther 
itic serum becomes a specific The scrum is applied directly to the wound 
and about 20000 units given intramuscularly witli the usual precautwas 
In some instances the effect on the local lesion appears to be dramatic but 
anti «€rum is in any case necessary in order to obviate or control the 
neuritie sequels 

Topical applications of peninllm (250 Oxford units per c cm ) has re 
cently been used with success 
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Definition —Lyraphopathift venereuin (syn lymphogranuloma ingui- 
nale and poradenitis) is a disease of venereal origin caused by a filtrable 
virus which produces at the point of entry a pnmary sore that is fre- 
quently overlooked, infection of the inguinal glands m men and the pelvic 
glands in women, and a series of conditions that have in the past been 
known severally as ‘ climatic bubo ‘ esthiomene or ulcer and elephantiasis 
of the genitals ’, ‘ genito recto anal syndrome and ‘ inflammatory stric- 
ture of the rectum 

Hiitorictl — Climatic bubo has for many years been recognised as a venereal 
condition common amongst and apparent^ peculiar to sailors who have visited 
oriental and other tropical porta it was thus named by Godding m IS96 Materially 
the same condition but one with a slightly wider incidence was later described by 
Durand Nicolas & Favre (1913) and the condibos became known m France as 
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Iroubtcsomp chronic ulceration and elcphantiaw of 
Uie female pudendi sometimes aKwiated with rectal etneture and proctitis, bad 
c® lOna-coIoKista for nearly a hundred jears (Huguier 1849) u 
psthiomene Surgeons had long recognised an inflammatory etneture of the rectum 
m women the rrtiology of which did not seem clear, but which was common m 
prostitutes and often associate with scnercal disease It fell to microbiologists to 
correlate lhe«c independent obscrsations of venereologists gynecologists and Rir 
geons and in 1030 Heherstrom and Wassen and dunng the next two years bevsditi 
and his coworkers (031) and Findlay <W32) ahowed that they were all caused by 
one and the same nltrable virus The way had been cleared by Frci (19^) who in- 
j j 'fucrtal bmphogranuioma and climatic bubo Stannui 

' . . ' much to draw attention to this group of diseases as a group by the 
publication of his book The Stxlh Venereal Ducaee 


EPIDEMIOLOGY 

Geographical distribution — It has a worlcl-widc distnbution, but Jt 
18 undoubted!) much more common m tropical countries, this is probably 
lc«3 a matter of climate tlian of social conditions (indc infra) 

Social, sex and race dutnbution — It is a venereal disease It is 
particularly associated nith the lon-cla^s prostitutes that frequent dock 
areas in most countries in the world The disease is very prevalent m 
Mediterranean, South Amcnean and Eastern ports, where such prosti 
tutes abound and where little or no control is exercised over them 

In a woman, evidence of the disease will often be concealed, so that 
she may be unconscious of the infection and transmit it to a number of 
men, men are therefore more frequently affected Further, for the same 
reason, men will bo more likely to seek medical advice and the sex do- 
pant} will be exaggerated 

In many places in the United States the di«ca«e is far more common 
amongst negroes than amongst members of the while populations Vander 
Veer and his coworkers reported that 85 per cent of the cases at the Penn 
sylvania Hospital were negroes although negroes constituted only 37 pM 
cent of the outpatient population Further, Frei's test surveys indicate 
that a high percentage of the negro patients at venereal clinics suffer from 
this infection without necessarily showing any symptoms 


,«noLOGy ^ 

Hiftoncal — In 1924 Gamna desmbed certain chromatin etainiog booiw 
being constantly present m macrophages m the lesion of lymphogranuloma w£“ 
nale these are almost certaiiy inclusion bodies (ticfe tnfro) In 
and tVassen proved that this disease was caused by a filtrabJe Tirus Certsm 
nese workers (Miyagawa ei at 1935-1936) have saCisfled themsefres that the 
corpuscles previously desenbed by Cay Pneto (1927) and Fmdla> (1933-iHl 
actually the virus 

The causal organum is a Jillrable Virus between 0127 micron 
0175 micron in diameter, it passes through Seitr E and K, Chamberlan 
1, 2 and 3, and Berkefeld V and N fillers It is transmi«sible to mos 
laboratory animals except rats Mice are the most suitable L 

animals, in these animals an encephalitis is produced and from the ora 
of infected mice antigen has been prepared for Frei’s test It grows 
the yolk-sacs of developing cbick embyros and from this source ais 
antigen has been prepared 

PATHOLOGY 

The virus gams entry through a small abrasion in the »tm “ 
membrane, or possibly through the intact epithelium, “““I W ’’fft „ 
or glans penis m men and of the vagina or the cervia in women 



LYMPllOPATHK \f:NEREUM 


557 


the latter the primar> sore maj be onr or near the clitoris, in the fourchette, 
or on the labia Primary lesions around the anus and on the lips have 
been attributed to unnatural practices Extra-genital primary lesions hate 
al«o occurred in children, the infection having been transmitted by contact 
with bed companions 

There is little local reaction The epidermis becomes slightly thick- 
ened, but there is i\o dmvngrowth mto the papillary layer There is no 
granulomatous reaction, but some infiltration of plasma cells, lymphocytes, 
and polymorphonuclears, and some exudation which raises the superficial 
layers and produces a nodule, a papule, or just tesiculaiion The papules 
break dott-n or the tesiclcs burst leaving a shallon abrasion which may be 
surrounded by a narrow band of hjperjrmia but little infiltration 

Thence the virus passes along the I>mphatic8 to reach the first group 
of lymph nodes In the ca«e of men, this will be the inguinal glands, this 
will aloo be the case in women in whom the primary sore was in the ante- 
rior part of the vulva, hut this is tare as the lesion is more often in the 
^agma, and from here the infection is earned to the IjTnphatics in the wall 
of the anal canal and lower end of the rectum and then by reflux infec- 
tion to the deep pelvic glands, which include the pen-rectal and retro- 
peritoneal The wall of the lower end of the rectum and anal canal be- 
comes thickened and later contracts causing a stricture 

In the glands, pin-point epithelioid formations, with giant cells and 
large reticulo-endothelial cells, appear The centres become necrotic and 
m the next stage these star-shaped necrotic areas are seen surrounded by a 
layer of epithelioid and giant cells, with here and there chromatm-staming 
Oamna bodies, inclusion bodies in the monocytes and plasma cells, which 
usually take a dumbbell or pear shape, or sometimes a ring or a cresrent 
form Around the gland there is a plastic pen-adcnitis Several of these 
stellate necrotic areas coalesce and form an abscess, which then becomes 
secondarily infected and suppurates, or it may dry up and become partly 
absorbed, but flbrotic changes occur m the surrounding tissue, and scars 
form and eventually contract 

Suppuration is usually the fate of the superficial, inguinal glands, 
the pus tracks to the surface leaving a number of sinuses which are further 
infected and become chronic However, the deep pelvic and pen-rectal 
glands Seldom suppurate, but during the healing process there is a consid- 
erable amount of flbrotic contracture which may cause a stricture of the 
rectum at a higher level than that referred to above 

Whan, tbace. vi uj-volvement. nt thft. and. dian, 

there is considerable interference with the lymphatic drainage from the 
pudenda, this results m lymphatic back pressure and eventually elephan- 
tiasis The unhealthy clephantoid tissue is easily damaged and is very 
susceptible to secondary imasion from the surface, as in filanasis {quod 
vide), So that the final state is often one of chronic ulceration 

There are thus four stages in the pathogenesis of this infection, namely, 
(i) the symptomless stage of invasion, 

(tt) the primary lesion, 

(tti) th^ invasion of the lymphatic glands, and 
(iv) the sequela, due to the fibroHc changes m or around the glands, 
causing rectal stricture and/or lymphatie obstruction with elephantiasis and 
ulceration 
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Blood —Tlprc IS no characteristic blood picture, but in the ms 
jontj of eases there is a moderate Icucocj tosis nilh a rclatne laree mono 

,'"5'''“*.'’ "«'> *■= » normal nliite cell count with s 

slight remtuc J> mphocj tosis 


There J8 an mcrca«c m the sedimentation rate 
ing or-e\en an ln^crslon of the albumin/globulm 
cau-ing a positive aldehjde test (sec p 1G4) in rare 


and a marked lower 
ratio to the extent of 
cages 


SYMPTOMATOLOGY 

The sj mptomatologj can best be considered under four headings cor 
responding to the four stages in pathogenesis enumerated abo^c 

(i) Incubation period —From the time of exposure to infection to 
the first appearance of the pnmnr> sore is onlj a fen dnjs but if th« is 
mi««e(l it mnj be a month or more before the other lesions reach the clinical 
stage 


(u) The primary tore — ^This commences m the localities noted above 
a* a vesicle or cluster of vesicles uhich burst and leave a small shallow 
ulcer with a white or grcjish ba^e and clean cut edges surrounded bj a 
narrow band of slightlj reddened «kin which is not indurated it is u u 
all) painless it heals rapidl) and it leaves no scar 


In «iome area® it ma> be possible to trace the lymphatic «pread bj 
feeling a cord like l)mphattc vessel eg along the wall of the vagina and 
in thc«e ca«cs nodules ma) form along the course of the l)mphatic ve« el 
and mn) later break down 

(ill) The secondary phase — ^Thc on'ct of this pha^e is usuall) fro® 
two to SIX weeks after tlic initial infection and often occurs with warhd 
constitutional 8)mptoras fever headache arthralgia and malaise The 
fever which ma) be high docs not follow an) «pecific pattern and may 
be mistaken for that of t>phojd plague or other febrile disease it may 
fall when the buboes develop or continue and eventuall) become a septic 
t)pc of fever as the buboes suppurate Rashes and skin eruptions e)e 
changes and other symptoms suggestive of an allergic reaction ma) occur 
The buboes which arc frequently bilateral are at first soft and rub 
bery discrete and slightly tender later they become matted adheren 
fo the under]} wg tissues and to the skin and ier} tender If Ibey are 
felt carefully soft fluctuating points will be identified They may nea 
spontaneously leaving a dimple where the skin has been caught m tn 
retracting scar tissue but as indicated above the inguinal glands ’^suai 7 
become secondarily infected suppurate and if they are not opened a 
charge through one or more sinuses Sometimes further secondary mi 
tion causes sloughing of the skin and an open ulcer is formed ^“icn 
usually very chronic The iliac glands may be affected and iyrn®u6 
the^e are much less likely to suppurate it is often possible to leei 
large mass of enlarged glands in the iliac region 

In women when the pelvic glands are infeded there 
no localizing signs accompanying the febnie attack to indicate us i ^ 
except possibly a heaviness in the pelvis «ome low back pain ana 
pareunia . 

(iv) The tertiary phase -There wall be an mtedal “f 
to several years before the next phase becomes established The sjmp 
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of rectal stricture are usually frank djsentcrj (le the passage of blood 
and mucus) , or alternate diarrhcca and constipation, as m carcinoma recti 
The stricture can be «een through the sigmoidoscope with an inch or so 
of ulcerated and sometimes necrotic mucous membrane below, and there 
is almost certainlj (although it cannot be seen) 6e^eral inches of ulcerated 
bowel aboie the stricture to account for the blood, pus, and mucus coming 
through the stricture opening and for the associated pam and tenderness 

The interference with the Ijmphalic return ma> lead to localized ele- 
phantiasis of the preputium clitoris or the labia minora, the latter develop- 
ing the typical turgid cock’s comb appearance, or it may be more extensive 
and involve the labia majora and other soft parts around the vulva and 
anus Ulcers develop and spread involving all the soft parts which break 
down and lead to recto-vagmal and vagino vesical hstulx, until eventually 
the whole area is occupied by a common cloaca into which urine and 
faeces are di«charged, a condition which women particularly of certain 
coloured races, are able to survive for many months and even years, but 
which eventually mu«t lead to their death from sepsis and exhaustion 

DIAGNOSIS 

The clinical diagnosis in the well developed and typical case should 
not prc'cnt any dilEcuUv but there will be many cases m which the syn- 
drome IS only partially developed and in which a confirmation of the 
diagnosis will be welcome The finding of Camna bodies and the nanulo- 
corpuscles in histiocydes m biopsy material will provide some additional 
evidence, but the«e findings cannot be considered specific It will there 
fore be necessary to do Freis tost to obtain absolute confirmation of 
exigent, or at least recent, infection with the specific virus 

Fr«»'* t«»t — ^Tliere arc four sources for the antigenic material for this 
test namely (a) a«pirated pus from an inguinal or other bubo of a diag- 
iio"ed case*, (b) macerated material from an infected gland, (c) mouse- 
bram cmul«ion from a cerebrally infected roouoe**, and (d) emulsion of 
yolk «ac« inoculated with the virus The first is probably the most satis- 
factory, but it 18 very difficult to obtain uncontaminated pus in sufficient 
quantities and for this reason the mouse brain antigen came into general 
Use some years ago It is acknowledged that this gives less clear cut re- 
sults and that it is necessary to measure the papules carefully and to 
compare them with a normal mouse brain control to ensure a satisfactory 
result (Grace and Su<kind, 1936) Sulkin (1941), using a yolk sac antigen 
prepared by Rake, McKee and Shaffer (IWO), reported more specific re- 
sults than he obtained with mouse bram antigen A complement-fixation 
test can be done with this same antigenic material, this gives a very 
specific result , 

The test becomes positive within 14 days of the first appearance of 
the primary lesion in a very large majonty of ca'es, rarely, the positive 
reaction is delayed for another week It usually remains positive as long 


* To prepare this antigen pus must be obtained by aspiration from an unopened 
bubo m a patient who has no other venereal di^ase This is diluted with four parte 
of saline heated to GO*C for haif-an hour on three consecutive days and tested for 
Btenlity by tcrobic and anserobic technique If possible its antigenic properties are 
tested on a known case of the disease after which it is ready for immediate use but 
can be kept for some time la (he cold A more satisfactory method of preserving the 
antigen is to freeze the pus and dry it m vacuo the powdered pus is dissolved m 50 
parts of normal saline when it is required for use 

** Commercial preparations are available 
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OS there ore legions and often for some time oflcr thc> ha^e healed The 
test IS posituo in about 00 per cent of cases of chronic ulceratne eleohan 
tiasis of Mrus origin 

It Ims been shoun that both the intradcrraal and the complement 
iixation tests remain positnc as long as the Mrus is present, and, con 
\crsclj, if the reactions arc positne, it is evidence that the virus is still 
present Thi** jnaj be long ns 25 jears after infection, and it is possible 
that «uch pcr«ons arc still infectious 

T«hmqu« — An intracutaneoiu injection of 01 e cm of BOtigen u gaen into 
the ekin of the arm or leg and at the aame time an injecttoa of similar substance 
that docs not contain the specific antigen ts g»en a few inches away The re^t is 
read after 43 hours 

Th# rnuU. — Freis pus antigen a papule of at least 5 mm m diameter 
and with cither the mousc^brain or the yolk'Sac antigen of at least 7 mm consti- 
tutes a po«itn c result The papule is surrounded by a hyper*mic halo and some- 
times has a pustular or ei cn a necrotic centre The extreme limit of a non-spenfie 
reaction is 0 mm and the controls arc U3uall> of the order of 1 to 4 ram in 
diameter 

Prccantieo — Frci (193S) rccommcods that the test should not be done in the 
•peracute’ stage or in ca«c3 where there is suppuration near the penneum on ac- 
count of the dangers of a generalized or local reaction 

This di'ca«c maj be a««ociatcd with other %cnercal dieeases, and when 
n diagnosis of some otiicr >cncreal di«ca«c is made care should be taken 
to exclude the po««ifailUj that f>inphopathia %cnereum infection has atso 
been established Frci’s test should therefore be a routine inxestigation 
in ^cncrca! clmic« 

Differencial diagnosis — Tlie buboes must be distinguished from other 
gUinduIar spellings, acute enlargement, eg sepsis, chancroid, glandular 
fe%er, plague, tulanrmia, and malignancy,, the elephantiasis ana ulcers 
tion from filanasis and other cau«es of lymphatic obstruction, from gran 
uloma \encrcum, chancroid, cancer, tuberculosis, and actinomycosis, and 
the rectal stricture from cancer, 6>philis, tuberculosis, ulcerative colitis 
and other d>«entenes 


PREVENTION 


Under tins heading it i' only possible to make very general remarks 
In this connection certain facts must be remembered Firstly, lympn^ 
pathia \enercum unlike some other xenereal diseases, gonorrhoea and sypn 
ills for example, is confined to the lowest strata of society It is, therefore 
obviously pre\entable by the ob«ervotion of the simple rules of hygiene. 
Secondly , although, as stated, there is every reason to believe that it w 
a disease associated with poverty and a lack of hygienic knowledp, i» 
pre% alcncy is not y et fully known, nor whether persons with sub cunicai 
infections act as earners Thirdly, it has not received the attention m 
medical schools it deserves not even in special classes on venereal disease 
Lastly , there is as y et no treatment that can be considered a true epecinc 
for the disease 


The first line of attack must therefore be education, primwily, of gen- 
eral medical personnel, then of the social hygienist, and finally of the gencr* 
public In order to impress any of thKe groups mth the immi^ce J 
the subiect, figures will be necessary, to obtain which not only is bettt 
renortiag of the elmically obvious cases of this disease 
SS°y obscure cases must be sought out, Frei's-test surveys should be 
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earned out m certain populations, eg amongst prostitutes, and should be 
adopted as a routine practice in \enefcal cbnics As satisfactory antigen 
IS non obtainable commerciallj , this should not present anj great difficultj 

Much can non be done bj early recognition and treatment of the 
di^^ea^e to limit its spread, but, if a true spccidc could be found, this line 
of attack nould obMOudy be conoidcrablj facilitated 

TREATMENT 

In \ien of the di\ersity of the legions it is obvious that anj adequate 
discu«eion on treatment nould lead one far beyond the scope of this book, 
so that it mil be necessary to confine remarks mainly to medical treatment 

No true specific treatment has yet been found, some promising early* 
reports on the u«e of certain * sulpha ’ drugs n’cre published, but none of 
the«e drugs has Incd up to this early promise, nhich is not surpnsmg in 
inen of their total lack of success in other \irus infections 

There is eMdcncc that m the early stages antimony mil sometimes 
cut short the infection The drugs used ha\c been sodium antimony tar- 
trate and Fouadm or its chemical equivalents, for dosage tee oranu- 
i/iMA yENEREUM GoW preparations ha\c a!«o been u«cd, but, as their 
adminietration is not mthout danger and as their specific action in this 
di«ea«c IS uncertain, it seems unjuHifiablc to use them 

Earl (1939) reported good results nith sulphapyndine 3 grammes 
daily for file days with a second similar cour«e after four days interval, 
but few workers ha\c had such good results mth this small dosage 'With 
larger do«cs of either this drug or sulphathiatole (8 grammes folloived by 
6 grammes daily) continued for several weeks improvement appears to be 
effected in a certain number of ca«cs The reversal of a positive Frei's test 
IS evidence of cure 

In rectal stricture, con'iderablc improvement in the secondary bond 
condition is effected by placing the patient on sulphanilamide, three 
grammes daily for tn eh e day s, alone, or combined v, ith 3 per cent ' sulpha ’ 
drug bowel-washes When the inflammatory condition subsides, the stric- 
ture disappears and it is often po<^ible to avoid any surgical interference 

The treatment by increasing doses of Frci’s antigen that was advo- 
cated at one time was not a great success and has been largely abandoned 

Buboes should be treated bv local applications of heat, infra-red rays, 
or hot fomentations, and later when they become soft and fluctuating, 
they should be aspirated with a «tenle syringe and sealed, rather than' 
opened and drained 

PROGNOSIS 

Despite the ab«ence of a truly speafic treatment, if treatment is under- 
taken early, the prognosis appears to be good This is especially true m 
the case of men In uncomplicated rectal stricture when the pelvic adnexa 
are not invohed to any extent, even when medical treatment has failed, 
'omethmg can usually be done sui^ically In cases in which lymphatic ob- 
struction IS already established, great care, which may be diflicult or im- 
possible to maintain, is necessary to prevent ulceration Finally, when 
there is extensive ulceration with fistul'e already formed, the condition is 
hopeless as the unhealthy tissues will not stand up to any plastic operations 
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Definition — Granuloma venereum is a specific infectious ulcerating 
granuloma usually of the pudenda and of venereal ongin associated with 
the presence in the affected tissues of a bacillus like body, the Donovan 
body 

Hiitonckl The disease was apparently first described by McLeod m India at 
tbe end of the 19th century The bacillus'hke body now generally regarded as the 
causal organism was first associated with this disease by Donoian (1905) and has 
since been known as tbe Donoisn body 

EPIDEMIOLOGY 

Geographical distribution — The infection is widespread in the tropics 
It occurs m Brazil and other tropical countries in South and Central Amer 
ica m the West Indies and in tbe southern states of the United States, 
in tropical and northern Africa in southern China in India where it is 
confined mainly to the south cast coastal area i e Madras, with a few 
cases occurring in Bengal but none on the west coast, in Northern Australia, 
and in several Pacific islands 

Transmission — It IS undoubtedly transmitted venereally as a general 
rule, but there are exceptions to this rule and there are certain anomalies 
which require explaining It is for example often found in only one partner 
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of ft rnarr ftge Tlic explanation for tins is that apparcntlj it is onij inf« 
tious m Us enrlj stages In endemic countries it commonlj follows cir 
cumci«ion operations e\cn in children, nnd other cutting operations such 
ns hcmiotom>, in the genital area 


Social, tex, age and race distribution — More cases arc reported lo 
men than in vomcn, but ns in the case of lymphopathia \cncreum ihu 
mnj be bccnu«e the early sores are often inapparent in the woman who 
inn> Incrcforc trnn'mit it to a number of men Children are frequently 
infected non-\cncrealh 


The infection appears to be far more common in the coloured than m 
the white races, nnd is confined largcl> to lower social strata, as is Ij-mpho- 
pathia venereum but there arc p03«iblj more exceptions in the case of 
this di'casc which suggests that there is some common altematne mode 
of transmission of infection 


itTlOLOCY 

The Donovan body is constantly present m the ti« 3 ues in the earlier 
legions It 18 a short (1 b> 2 microns) ‘ capsulated ' bacillus Iite body 
with rounded ends, but diplococcal forms arc also seen it is found in large 
epithelial cells It was at an earlier date gi\cn the name, Calymmatobaei^ 
lus granulomaUs, but is now usually classified as Klebttella tngvinaie 
(Bergey, 1039), howcier, in mcw of its marked ho«t specificity (*o 
man only has been infcctw), its ability to reproduce only in Imng tiMUM 
namely in large mononuclear cells, and its suggestive staining reactioni 
many workers still bcheie that it is a protoroon or at anv rate that itw 
not a Klebsiella It has also been suggested that the bodies may be ceil 
inclusions and esidcncc of a \inis that is the true causal orgamem 

It IS gram ntgatne but stains well w^th Romanowsky stains 
tins reason is often given m textbooks os likely to be confu«ed with iM 
* round ’ stage of Icishmania and with Hist<^l<uma capsulatum lo to® 
former case, there is very little similarity, but the confusion might wen 
take place in the student s mind on account of the siniilanty in the names 
the Donoian body and the Irishman Donoian body 

The organism has been grown on the yolk sac of the developing ch'ck 
embryo by Anderson deMonbreun and Goodpasture (1945) whoareeaus 
fied that it is a capsulated bacillus 

Experimental transmission to man by rubbing the exudate fTom a 
sore on to the scarified skm has been effected 


PATHOLOGY 

The causal organism appears to be able to enter through the wta^ 
or at any rate very slightly abraded skin or mucous membrane 
lesion to appear is a shallow ulcer that rapidly heals and it seems 
that this ulcer, which is not constant is caused by associat^ org^s 
The typical cellular reaction is m the conum where there is first a mu 
celled infiltration followed by a typical granuloma formation 
formation of new capiHary loops epithelial cell^ and fibroblaste in® 
thmnmg and later loss of the squamous lapr in the central jwrtioi 
1 „.T,.io orniinH thp pdeftfi Romc CDithelial nroliferation and a 


carcinoma may occur and at the base of the ulcer true gra , 
fomaton ”r..o eidarlenfs little tendency to necrosis and no P»"‘ 
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cell formation Ho\\e%er, in the dense fibrous tissue that is found in 
chronic le«ions there maj be pin-pomt abscess formations, as occur in 
actinom} co«is 

The ulcer «preads bj direct extension, b> auto inoculation of ap- 
po«ed surfaces, or indircctlj bj finger transfer of infection to more distant 
part«, e g the lips, as the ulcer spreads in one direction the other end may 
heal, leaving a track of white scar tissue There is no specific lymph node 
infection A case of generalised infection, apparently hsmatogenous, has 
been reported 

SYfcTPTOKtATOtOCY 

After an incubation period of a few days the primary sore appears, 
usuallj on the penis or in the groin in men, and on the labia, in the four- 
chette, or in the v agina in w omen It is a shallow, indolent and painless 
nicer, without anj accompanying glandular enlargement It is easily over- 
looked and in fact few women give an> hi<»tory of a primary sore It 
usuall> heals within three or four da>s, but after a few more days — bring- 
ing the total period up to ten dnjs to three weeks from the time of ex- 
posure — one or more nodules maj form in the same locality These break 
down and an ulcer appears, on this occasion it is deeper, shows no tendency 
to heal, and spreads The typical granulomatous ulcer develops, there 
arc three types of lesion, the sloughing ulcer with a purulent base but few 
granulations, the granulomatous ulcer with the red velvety granulations 
rising to the skin level that bleed easily and the raised warty and puru- 
lent lesion The«e are not clean cut types and not only are there inter- 
mediate types but one type may develop from the other, usually in the 
order mentioned If the ulcer is in the groin, it usually extends rapidly 
the full length of the fold of the groin and to the root of the penis and 
scrotum and if it is on the penis, it may spread down the penis for an 
inch or so and then by contact with an apposed surface e? in the groin 
or on the scrotum cause a new ulcer to develop 

The ulcers become secondarily infected, often with a fuso-spirochsetal 
infection, and usually emit a foul-smelling sero-purulent discharge 

In women the ulcer may spread up the walls of the vagina and in- 
volve the cervix Or the lesion may commence as a chronic cervicitis 

Transference of infection to other mucous membranes, e g the mouth, 
IS not uncommon among*t persons with careless and unhygienic habits 
Rarely, isolated extra-gemtal ulcers are found, which suggest perverted 
practices 

Very extensive areas of skin are sometimes involved In course of 
time apparently as an attempt at spontaneous healing fibrotic changes 
occur at the edges of the ulcer and these sometimes extend into the ulcer, 
isolating portions of it These fibrous strands subsequently contract, caus- 
ing considerable deformities, they also interfere with the lymphatic drain- 
age, so that some degree of elephantiasis often occurs, and in the male, 
it IS not uncommon to see the penis and scrotum involved in a mass of 
fibrotic tissue and the whole glued to the inner aspect of the thigh, and in 
women a condition not unlike that of esthiomene may occasionally result 

Spontaneous healing of the whole ulcer may occur, hut only with 
extensive scamng Scarnng and keloid formation is particularly striking 
in negroid patients In the dark skinned races, the scars are nearly always 
white and repigmentation seldom occura 
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Generalized form — Reccntl}, a moat unusual ca^e in which there 
were lesions on nil parts of the bodj naa seen in New Orleans Some of 
the lesions, on the back for example, seemed to preclude direct or indirect 
cxtcraal transfer of infection, and suggested dissemination of infection m 
the blood stream 


To lummarize, there may or may not be a pnmarj shallow ulcer, 
otherwise the first leeion is a nodular button-like one This is replaced by a 
spreading scrpigcnous ulcer, which may develop a necrotic ba«e but later 
becomes a hypertrophic granulomatous lesion, and finally a cicatricial one 
Extragcnitnl lesions and even a generalised infection have been reported 


DIAGNOSIS 

An early diagnosis is very important as treatment in the early stages 
IS much easier and is more effcclive A clinical diagnosis can be made 
with a fair degree of certainty in many ca«es, by the nature of the bnght 
red yelvety lesions which ble^ easily and m the early stages are button 
like, however, whenever possible the diagnosis should be confirmed by 
the finding of the specific Donovan bodies in smears from the exudate 
from scrapings recovered from the bases or sides of the ulcers, or m biopsy 
material This will be easier in the early stages of the infection, as m the 
late stages the specific organisms become very scanty 

The smear should be stained with Wright's, Leishman's or Giem«a'B 
stain 


The ‘ Donovan body ’ has to be distinguished from the round form of 
leishmanm, to which it bears only a very superficial resemblance (ass p 
143), Srom hi8topla«ma, from the pneumococcus which is gram positive, 
from the gonococcus, and from Fnedlander’s bacilluo, which also being 
gram negative and hav mg a well developed capsule will present the only 
real difficulty 

If there is any doubt, a culture on an ordinary agar slant should U 
made, on this, Fncdlander's bacillus will grow, but not, of course the 
‘ Donovan body ' 


A stain which will differentiate the Donovan body from 'other bac 
tens especially of the Klebsiella group has been suggested by Mortars 
and Dienst (1943) ^ 

Technique — Make a nnear and dfy it rapidJy in the air or by 
Stain for two minutes with basic fuchsm (05 per cent aqueous solution) -lieco 
lie in 05 citnc acid solution for approximateiy five seconds and counter-etain witn 
per cent aniline blue 

iJesuh— This will stain the mtra-cellular Donovan bodies a pink colour and the 
so-called eap«ule a light blue bacteria will mostly take the blue stam 

Further confirmation can be obtained from the ready response of these 
lesions to suitable antimony treatment (vide infra) 


Differential diagnosu— The condition will have to be differential^ 
from chancroid (soft sore or Ducrey'a infection) by the absence oi 
characteristic soft glandular enlargement and of any response to “ 
dermal dmelcos antigen, from syphilis— by the open gj, 

of the early lesion and by the absence of (t) the .®^®tty glan^J^e^ 
largement (it) a positive Wassennann ruction and (lu) of 

antisyphilitic treatment from lyrophopat^a ufous 

glandular enlargement and by a negative Frei s trat, and from tub 
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and carcinomatous ulceration — bv the absence of the charactenstic histo> 
logical pictures in the biopsy matena! 

FREVErmON 

The problem is very much the same as that of lyrophopathia venereum 
(quod tnde), but for several reasons it should pro\e a simpler one In the 
Gmt place, m granuloma inguinale, (here is little indication that a symp- 
tomless earner state can exist, as is suspected in the former disease, and, 
secondly, tnvalent antimony acts as a specific 

TREATMENT 

, This should be considered under three headings — (t) local, (tt) spe- 
cific, and (tit) surgical 

(t) Local treatment — If there is acute inflammation, hot magnesium 
sulphate fomentations should be applied until this subsides The lesions 
should then be bathed at least twice daily with hjdrogen peroxide or some 
mild antiseptic, or, if the site and extent of the lesion make it necessary, by 
the Use of a siU bath, this should be followed on each occasion the appli- 
cation of a 20 per cent preparation of podophylhn in olive oil Should 
this application prove too painful, il may be preceded by the application of 
some anesthetic ointment {eg pantocaine 4 per cent or anssthesm), 
which should be allowed to act for ten minutes before the podophyllm is 
applied (Tomakey et ol , l^) This should be continued for about a week 
—but the duration of the application will depend on the progress of the 
lesion — and then, when the granulations are considerably reduced, scarlet- 
red ointment apfilied to stimulate epithelial growth 

As an alternative to podophyllm, four per cent potassium antimony 
tartrate (tartar emetic) is u«ed, as before, after the preliminary applica- 
tion of some anssthetic ointment 

This local treatment may be applied without anv specific treatment, 
but more rapid cure will be effected if the local and the specific treatment 
are combined 

(u) Specific treatment — ^Antimony preparations have proven the most 
successful Many have been advocated but the most successful ha\e been 
the simple potassium and sodium aatimouyl tartrates and the more complex 
fouadm (pyro-catechm sodium bisuJphonate, BJ^ stibophen) More re- 
cently, anthiomalme (lithium antimony (hiomalate) has been used with 
limited success (Robinson and Robinson, 1942) 

Fouadm is supplied in a 7 per cent solution in ampoules, and is given 
mtramuscularly, the initial dose is 15 cem, and the dose is increased by 
rapid stages to 5 0 c cm , if the patient shows no intolerance 'ITie first 
three or four do«e3 may be given on successive days but, when the maxi- 
mum is reached, 48 hours should be allowed between each injection It is 
usually adiisable to give a full course of about 50 c cm and then to dis- 
continue this treatment and observe the progress A second course may 
be commenced after two to three weeks’ mterval, or one of the other anti- 
mony preparations may be substituted It is important to continue the 
treatment forjome time after the lesions have healed as they are otherwise 
liable to relap'e 

The course and dosage with either sodium or potassium antimonyl tar- 
trate IS the same as that given m kala-asar (see p 168) Anthiomalme is 
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given in 2 c.cm, doses of n 6 per cent solution, from 12 to 15 doses ususll) 
being ncccssnrj'. 

(m) Surgical treatment. — Complete excision of the primary sore, or 
the cnrlj' secondary lesions is often possible, and should always be con- 
sidered when an early diagnosis has been made, but partial reranva! of a 
large lesion usually lends to infection of the wounds and extension of the 
process 

Again, in the later stages, after the specific organism has been de- 
stroyed ns a result of the specific treatment, there will often be a large 
raw surface left and it may be necessary to scrape or trim the fibrotic edges 
before the epithelium uill begin to grow in from the margins, and, if die 
area is very extensive, in order to hurry the healing process and limit star- 
ring, skin grafting will be necessary. Further, if important structures, e J 
the penneum, have been destroyed, or contractures have taken place, plastic 
surgery will have. to be considered. 

PROGNOSIS 

The earlier the treatment is undertaken the better arc the chances o 
a rapid cure. With suitable specific treatment the prospects are excellen' 
in early eases, and, even in the more extensive ones, provided there arc w 
serious complications and the patient will cooperate, cure and repair should 
eventually be effected, but left untreated the process will continue to exteod 
for many years, often causing serious crippling and eventually impenUiut 
the life of the patient 
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Introduction — There are feu true* skin di'ea«es that are confiaed 
cntirelj to the tropics but •'cveral are undoubted!} more common more 
severe and acquire a special significance in tropical cJiraates It » 
some of the more important of the«ic that this chapter is devoted E'wy 
white sojourner in the tropics will know pncklj heat dhobie itch sadring 
worm of the feet — by the or some other names — as actual afflictions or 
ever pre«ent dargers Pitynasis versicolor, which is a widespread infection 
amongst natives of the tropics and leucoderma which is a common 
condition in the tropics to justif} its inelusion here are more import^ 
from an lestlietic than from a morbiditj point of view but should o 
recognized as thej may well be confused with other more serious con i 
tion® Finall} tinea imbricata is perhaps the onl> ■’kin disease that has s 
exclusively tropical distribution . 

The®e conditions will be discussed mainly from the clinical pom 

view 


• What does and what does not constitute a skm di ease is a question t ^ 
jet to be answered satisfactorily Skin manifestations of spec nc ®y®tern^ic a 
should certainly be excluded and* ibe ntbl of the ulcerative cond t to ne ^ 

in this category seems equally doubtful neither of the«>e groups is cons derea n ^ 

the other hand many skin diseases have a const tutional orig n wucou 
a)mo t certainly an example of the latter 
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PRICKLY HEAT 

Pricklj heat is probablj the commonest of all sj ndromes suffered by 
the newl} arrned white man m the tropic®, and historj has recorded that 
no less aug:u«t personages than British go\cmors-gcneral m India have been 
observed rolling on the floor in the agonies of pnckij heat during the mon- 
soon in Bengal , and > et our know ledge of the exact ctiologj , the pathology 
and the treatment are still far from complete 

EPIDEMIOLOGY 

It occurs in all tropical and in inan> sub-tropical countries but is 
especiallj associated with the ‘ green ’ tropics and mth the periods of jear 
when liumiditj is high, e g the monsoon m India 

The dark-skinned native of the tropics rarely suffers from this condi- 
tion It IS far more common in the ncwl3 arrived sojourner than in the 
older residents, but the white man seldom becomes completelj immune 
A dcg*ee of immunilv is undoubtedl> acquired, but the mam reason for the 
reJativ e freedom from pricklv heat eivoVeil b> the older resident j« certainly 
that experience has taught him how to behave in the tropics and how to 
take simple precautions to avoid this distressing complaint It is more 
severe in infants and children than in adults, in men than m women, in the 
thick-«et than in the spare individual, in the fair than in the dark, and is 
most pronounced in the obe«e 

It was more common in the past when the British soldier m India wore 
heavj broadcloth, when the sojourner wore the formal dress of his country 
of origin, and when the cholera belt was considered an e««ential preeautiCFn, 
than It 13 todav when the dfc«s of both the soldier and the civilian sojourner 
18 more rational It occurs more commonl> amongst tho«c person® whose 
circumstances prevent regular bathing and changing of clotlies 

/ETIOLOGY AND PATHOLOGY 

On the subject of the setiologj of pncklj heat, there are several schools 
of thought 

Smith (1927) claimed to ha\c isolaletl b lile fungus apparentlj a 
moailja regularly from the *km m lhi« coodition bul most other workers question 
the specificity of this organism There seems little reason to believe that the 
cutaneous monilia'is that he produced expenmentaUy is identical vrith prickly 
beat, the former is readily nired by 2 per cent gentian violet which is certainlj not 
true of the latter Blomfield (1913) appears to consider that pnckl> heat is due to 
functional failure of the sweat glapds hs a re^ilt of overaction 

There is little doubt that infection plays an inipiyrtant part as there is always 
at fca«t a mild inflammatory leaction and all successful treatments have as part of 
their objective the removal of accumulated iniero-organisms from the clothes and 
skin by frequent washings and their destruction by the use of mild anti«eptic8 In 
favour of the specific micro-orgaT»i«mal theory is the fact that some immumty ap- 
pears to be developed in course of time hot the earlier claims of Smith (foe^it) 
regarding his specific fungus have not been confirmed by other observers 

The actual cau'e-of the lesions is blocking of the small sweat ducts 
and an associated infection The mam divergence of opinion lies in whether 
the infection is a more or le«s specific one and la the pnmarj cause of the 
blocking, or w hether the blocking is pnmarilj mechanical and the infection 
IS «econdar> and non specific 

Perpetual sweating cau=es the washmg out of the fat from the epi- 
thelium, so that the«e tissues absorb water and become swollen and soft 
The le«s completelv cormfied skin of infants is more readily affected This 
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swcllinB leads to occlusion of the openings of the ducts, where the blockage 
IS made complete bj desquamated duct epithelium The damp surface 
proMdes a statable nidus for micro organisms of all kinds and the damaged 
sweat ducts soon become infected with the common skin inhabiting micro- 
organisms, including monilia, which arc mo<«tl> of low virulence and haae 
iwor m\nsnc properties There is already h>pcrmmia of the skin and the 
infection causes a sliglit inf!ammntor> reaction \Mienc\er an} thing occurs 
to incrcaec the skin hjpcrjemia, sweat secretion is stimulated and there la 
tcn«ion within the blocked ducts The hair follicles are nl<=o in\ohed but 
to a less extent 

Anatomical dutribution — It occurs On parts of the bod} (a) where 
the clothes arc held m cIo«c contact b} pressure, t g around the waist under 
the belt, on the shoulders where the weight of the clothes is taken, and across 
the shoulder-blades, (6) where there is friction from the clothes eg the 
groin, axilla and the backs of the wrists, (c) where two ekin surfaces are 
in continuous contact, e g under the breasts and between the folds of fat 
in the obc«e, and (d) on tlic backs of the hands, a site where the /reguent 
prc'cncc of prickl} heat cannot be explained on an% of the above grounds. 


SYMPTOMATOLOGY 

The lesion con«i«ta of red papules and minute clear vesicles with * 
surrounding red halo, or «oractimcs on a general h}'por£pmic background 
which gives the skin a red granular appearance and a rough coar«c *and 
papcr-likc texture A white powder} desquamation occurs later 

An} thing that will cause a h>pcKemia of the skin, such as exerci'c a 
hot bath or a cup of hot tea, will cause an immediate exacerbation of the 
B}mptom«, a pricking sensation and intolerable itching 

The extremely irritating nature of the lesions causes scratching which 
will often lead to deeper secondary infection with pyogenic micro organisms 
and ma} result m the development of folliculitis, eczema, and/or furun 
culosis 

Bromfield (foe cjf ) described the mihanal (as above), the pustular 
the pemphigous and the impetigenous t}pcs of pneki} heat, but it seem 
more satisfactoiy to consider thc^c other t}pe8, together w-it^h i^iuP 
boils which he includes as a fifth t>pc as complications, for in the 
ciTcvimstanccs m which pneki} heat la common they are relatively « » 
further, the} have causes other than pneki} heat though it ma} ce 


Ordinarily, pnckly beat is & minor annoyance to the resident in t 
tropics but It ma} dominate the mind of the sufferer, interfere senou y 
with his sleep and lead him towards neurasthenia, it is more seriou 
children as not only will it disturb their sleep but the common compi 
tions are more likely to develop in their delicate skins and in tne s ^ 
though It may be easy to control, if neglected prickly heat will ouco 
a serious complicating factor m their illness 
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fl) A\oidmg as much as po.«5ibtc (he eniironmental conditioos namely high tem 
perature and humiditj that produce prickly heat much can be done by the use 
of air conditioning and the clectnc fan 

b) A\oiding unnecessary exertion tnlc«8 tic immediate removal and change of 
clothing IS possible 

c) Avoiding hot baths unless ample time pn be allowed for cooling off before 
redressing 

d) Avoiding the taking of long draughts especially of warm tea or coffee when 
fuil> dressed 

e) Reducing clothing to a minimum and avoid og constrictions around the waist 
neck wrists etc Children should be allowed to be naked or at most wear a 
pair of pant* and infants should be spared from vreanng even a diaper 

/)Yteanng fine cotton or linen tmder pants and ve<ts next to the skin and chang 
ing these as often as possible at least twice during the da> The removed under* 
clothing should be dropped into the bath washed out immediately with anti 
septic soap in hot water and hung out to dry 
g) Bathing and/or taking a si ower bath with tepid water at least twice a day 
A) Avoiding the too free use of ordinary eonp in the bath but washing over with 
tnccial antiseptic soaps and leaving the lather on to dry with the precaution 
that sensitivity to such soaps must be carefully tested by each individual 
0 Drying the body thorougl ly cooling off under an electne fan and finally before 
putting on tho clothes dusting the whole bod> (except sensitive spots) and 
especially those areas most liable to pnckly best with an antiseptic dusting 
powder 

j) At night in the absence of air cooditioomg or an electric fan vising e hard 
mattress with a sheet of grass matting between it and the under sheet a firm 
pillow and a Dutch wife that is a hard bolster or an open ratUn work Cyl 
inder over which the legs and arms can be throws to keep them apart and from 
l>mg against the bod) 

k) Keeping a suppb of hand towels for mopping (be face arms and other exposed 
parts of the body repeatedly Ucse must be wa«hed and dried frequently 

It ma> be considered that much of this is counsel of perfection but 
it IS by following the«e practices that many experienced sojourners avoid 
pnckl) heat altogether The less fortunate!} placed must adopt as many 
of these practices as possible 

In addition to the above judicious sun bathing is to be recommended, 
as the tanned skin is not so liable to pnckly heat This is particularly 
true of infants and children 

Some observers consider that a reduction of the fat and carbohydrate 
in the diet with an increase of th® protein is of value in reducing liability 
to prickl} heat but the only dietary modification from which the writer 
has. RfLiux dinerA hennfit is. the. additinn. oi aabv 1.2. 
each pint of water) Tina is an important point which should be empha 
sized The taking of a balanced diet with all the vitamins will of course 
help to maintain good health and indirectly reduce both pnckl} heat and 
more particular!} its complications 

It 13 usually worth prescribing an antiseptic hair lotion, as the hair is 
undoubtedl} a prolific source of fungi and other micro organisms that play 
a part m the s}ndrome A lotion consisting of castor oil and spirit with 
2% euresol (a colourless resorcinol preparation) is very effective The use 
of some inoffensive mildly antiseptic oil for thorough inunction of the body 
has been very successful in some instances It is a rational procedure and 
it has been suggested that the entire freedom from prickly heat of many 
native populations is due to the practice of inunction w ith mustard or coco 
nut oil these oils will be loo pungent for the average sojourner, but olive, 
almond or other vegetable oils can be substituted 
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TItc aims of treatment arc much the same as tho«e of nre\ention It 
«ill iio\\c\cr u«uall> be necc«ar> to adopt more aggressive tactics 


All, or as manj ns possible of, the abo\c precautions should be ob 
Eer\C(l ngidlj After the bath the affected parts inu«t be lathered with 
nnti'cptic. soap uhich should be allowed to drj on the skin The tolerance 
of each person to each soap must be ascertained Some sensitne indmd 
uals will be burnt if ‘ ncko ' soap for example, is left on for more than 
two minutes, so that after this intcr\al it must be sponged off, 15 minutes 
IS usuallj the time recommended, but m the case of the le's sensitive it is 
unnecc«snr> to wn*h off the soap at all ^A«ep«o\ ‘Afndol’ and 'neko’ 
soap arc to bo recommended TJic two former being the better 


As an altcrnatuc to the antisoplte soap and to be applied at other 
times is a lotion of 1 in 2000 pcrchloride of mcrcurj m 95% alcohol to be 
wiped o\cr the affected part after it has been dried, and iteclf allowed to 
drj (This will not suit all skins ) Then a dusting powder, consisting of 
camphor — 20 part«, menthol — 5 parts, bone acid — 200 parts, zinc oxide— 
300 part® made up to 1000 parts with fine talcum poTider, should be applied 


As an nltematuo to the mcrcurj «pirit lotion and powder a white 
lotion made up of zinc oxide 20 per cent, menthol I per cent camphor 2 pcf 
cent m 80 per cent alcohol should be dabbed on the affected area with ; 
piece of cotton wool It is usuall> inadM«abIe to apply this more that 
twice during tlic da> At other times an aqueou* calamine lotion witl 
plicnol will be soothing 


As in the case of mo«t skin disease, there is greater danger from over 
treatment than from under»treatment, and whenever an> treatment sp 
pears to be irritating the skin, it must be di«coDtmued and simple aqueous 
calamine lotion applied 

The sulphonamides have no effect on uncomplicated pnekij I’®®*' ^ 
for the complications in which pyogenic organiems play a part, sulphatnia 
zoic and sulphadiazine will be of considerable value 


PROGNOSIS 

This will depend on the personal factor, on the opportunities 
mg the measures recommended, and on the vigour and wi«dom with wm 
they are applied Seldom, if ever, should it be necessary to invalid P®y® , 
for uncomplicated prickly heat, but when they persistently develop 
boils, a short penod of leave in a cool climate often appears to be tne o j 
w ay to cure this serious complication 


RINGWOKM OF THE FEET (TINEA PEDIS) OR DERMATOPHYTOSM 
This 13 a worldaide condition but always assumes a much ^eatef 
importance m the tropics and particularly in the hurnid troPlcs^ i 
peratc climates, where it is usually known as whose 

appears in epidemic form in schools and amongst “‘•'letic groups^^ 
mrabers transmit the mfectim to one ano'l>=r m comninM' 

rooms and swimming baths, bj walking barefooted and bj the e 
use of bath-shppers, sandals and towels In the J",V foot io‘ 

nimerable sjnonyms eg, Hong Kon& Singapore Bengal, eK, 
(indicating its geographic distribution), mangoe toe, etc, 
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and where there are natne servants walking barefooted it is practicallj 
impos«ible to a>oid infection e\cn bj taking the most rigid precautions 

EPIDEMIOLOGY 

This di'ea^e is at its wor«t under conditions of high temperature and 
high humidiU In chronic sufferers it will often improve if not apparentl> 
clear up during the cool drj season in tho«e places where there is one 
or when the subject goes to a cool climate but it returns m full force when 
the temperature or humiditj n^e again It is moie common in towns (hot 
pa\ements) than in countrj districts amongst men than amongst women 
and among't tho«e who ha\e to do a considerable amount of w'alking during 
the da> (eg brokers) than amongst tho«e whose occupation is mainly 
sedentarj (c g bankers) The barefooted are usually infected but the 
infection is 'eldom acti\e and in an\ particular set of circumstances the 
actnity of the condition will usually be in in\cr«e ratio to the ^entllatmg 
properties of the footwear 

ETIOLOGY AND PATHOLOGY 

The cau«al organi«m is a fungus usually a specie® of Trichophyton but 
£piefermopAy(on ^occosutn and even the monilia Candida albicans may 
be re«pon«ible the spates of these fungi are highly resistant and survive 
on wooden floor® coir or grass mats carpets towels shoes etc almost in 
definitely despite vigorous treatment tvith strong antneptic® They are 
destroved by autoclaving 

The®e fungi penetrate the epidermis and the superficial layers of the 
conum only and their toxins cau«c a «crous exudate to accumulate under 
the epidermis which is thu« separated from its source of nutrition and dies 

SYMPTOMATOLOGY 

The pnmary site of the infection is often between the fourth and fifth 
toes it soon spreads to the other interdigital spaces to the soles to the 
dor«um of tl e feet and pirticularly of the great toe to the ®ides of the 
feet to the soil area of skin between the ankle and the Achilles ten Ion 
and to the nail beds Tl c «ainc infection roav also "pread to other parts 
of the body (vide infra) 

Small vesicles appear thev are usually surrounded by a halo of inflam 
mation They are extremely irritating After a few days the whole areas 
between the toes become white and pieces of sodden epithelium separate 
the mf esrtant cvix ered bj e that trsa^^srent f&ser d epnfenirrs- 
which tends to crack bleeds if damaged bv scratching and readily becomes 
infected with pyogenic micro oi^anism® After such infection has subsided 
the epidermis gradually resumes its normal thickness but ^oon becomes 
sodden and separates again Meanwhile areas of hyperkeratosis develop 
at the margins of the«e le«ions and form ndges along the edges of the dorsa 
of the toes and up the interdigital sulci on to the dor«a of the feet The 
infection wnll usually spread to the soles especially to the parts under the 
arch where the skin is thinnest here the vesicles m the comparatively 
thicKer epidermis cau«e intolerable itching and dev elop to the size of a six 
pence (% inch) or more Tlie«e blebs contain a clear fluid at first but they 
often develop into pu«tules surrounded by areas of infiammation Here 
too tl e epidermis may separate in la^e plaques but it usually flakes off 
the denuded skm tends to crack and secondary infection and extensive 
cellulitis may result 
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(^mplications —The danger of serious cellulitis is \cr\ real but there 
18 another development that provides a good reason for not neglecting the*e 
infections, nnmolj, the occasional development of ‘ids’, trichophjtids or 
dcrmatophjtids, on the other hand, it is believed that the«c goroetiines 
develop as a result of too active treatment The«c ‘ ids ' arc apnarentlj an 
allergic manifestation which result from the patient developing a sensitivity 
to the mjcotic toxins that have reached the general circulation from the 
local lesions Thej take the form of severe crjthematous rashes or psp* 
ular, vesicular, or pustular eruptions, on an> part of the body but charac 
tcristicnllj on the soles or palms, the site bears no relation to the initial 
lc«ion except that in foot infections the 'ids ' verj commonly appear on 
the palms, producing a condition known as cheiropompholj-x This is a 
very distrcsing condition that completely incapacitates the sufferer fora 
penod of seldom less than six weeks and often for much longer 'Die whole 
of the skin of the palms separates and secondary infection in some degree 
IS almost inevitable There may bo two or three relap«es before the condi 
tion finally sub«ides 


DIAGNOSIS 

A clinical diagnosis is usually sufficient for practical purpo«es Hon 
ever, it is very easy to confirm that the lc«ions arc due to a fungal infection 
by taking a scraping from the margin or removing the roof of a vehicle 
macerating this in 20 per cent pota«3ium hydroxide «olution and evaom 
ing it under the micro«copc for fungus hyph® or spores The mam value 
of the further identification of the fungus which is made by growing it ob 
S abouraud s medium is for purpo«cs of prognosis Epidermophyten sp JD 
fectiona arc the most amenable to treatment, whereas Tnchophyton ruhrum 
arc the most resistant 


PREVENTION 

This must be considered under two headings — (a) the prevention of 
infection and rc infection, and (6) the prevention of morbidity, by keeping 
the conditions at the site of the infection unfavourable to the fungus 

(fl) Prevention of infection —As was indicated above, under mo'tcon 
ditions in the tropics it is impossible to avoid infection for any 
time but by taking certain precautions it will be possible to reduce t 
chance of infection and the frequency of re infection namely — 


Ii; Tij cniing gomg tf»vi» vi. wt* — 

(fO By using a bath mat that can be boiled frequenllj and aioiding one tbJt 
cannot be so treated ^ 

(».) Bi using rope or canias-soled bath slippera that ran from ‘‘’.‘id 
pfaeed in boiling water or cheap grass (raffii) sandaU that can be d scar 
penodically , 

(iv) When changing outside onea own house by ^ing particularly 

always u«mg ones own bath mats towels and slippers and aioia oam 
pools except those with a very high standard of cleanliness 

<b) Prevention of niorb.d.e, — The nature of the shoes IS a ‘3 
portant point Wheneter possible solid leather shoes should be a. owe" 
The alternatives are full canvas shop co respondent *>>« '" 
white parts arc canvas instead of bnck«km perforated lerther sh 
‘ ehaphs ’ the last named is a form of shoe worn b 3 
made with two leather flaps which overlap one another and are Md 
Jdace by a strap and buckle All these types of shoe allow a free circuia 
tion of air 
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Tlie «ocks should be of tliin cotton material and mu«t be changed at 
least twice dailj, washed immedialclj in antiseptic lotion and dried thor- 
oughlj before being put on again and boiled pcriodicallj After the feet 
have been washed with lotion or antiseptic soap the interdigital spaces 
should be dned bj nibbing hard between tlie toeg with a rough dry towel to 
remove all pieces of loose skm swabbed with spirit and hnall> powdered 
with some mild antiseptic powder A useful prescription is 

B Camphor— 2 drachms 

sulphur sublimate— ounce 
line oiide— 2 drachms 
talcum powder— 2 ounces 

As some individuals are sensitive to sulphur, it ma> be nece«sarj to omit 
this from the pre«enption 

TREATMENT 

The greatest danger is from overtrcalment and for this reason many 
people are content, without attempting to cure the condition to keep it 
inactive bj the measures advocated above 

The patient will usuaH> first come for treatment when the lesions are 
act^nallj inflamed, cither as a result of neglect or inexpert overtreatment 
It IS necc^sarj first to reduce the inflammation bj hot las hot as the pa 
tient can bear) footbaths of 1 in 1000 mercury perchloride or acnflavin, or 
boracic or magnesium sulphate fomentations alternating with calamine 
lotion When the inflammation has subsided after careful removal of all 
pieces of loose «km with forceps apply gentian violet 4 per cent in 10 per 
cent alcohol, or triple dye (gentian violet and brilliant green 2 5 grammes 
each and flavine 1 gramme to the litre! 

For complete eradication of the infection the following lotion should 
be applied twice daily 

B Salicylic acid— gr xx 

Dilute acetic acid- min xxx 
Alcohol— 65 per cent to the ounce 

If there IS a sharp local lesion this treatment rau«t be stopped imme 
diatcly and hot fomentations applied 

The socks must be changed twice daily and after a thorough course 
it will be advisable to discard all old shoes which are almost certainly 
infected and which cannot be sterilized by any known means 

As the nails and nail beds are often a source of re infection, special 
attention must be paid to these They conititute a very difficult problem 
and often the nail has to be removed and the bed scraped The possibility 
of complete failure to cure the nail infection must be faced 

The ‘ ids ’ must be treated by hot footbaths and fomentations and 
mild antiseptic lotions Later, the triple dye may be used In a true ‘ id ' 
there is no specific mycotic infection at the site, and vigorous treatment, 
with strong salicylate preparations for example will usually be disastrous 
The mycotic infection at its distant focus however may and some workers 
consider that it should be treated specifically 

Some workers have claimed considerable success m chronic cases with 
an autogenous vaccine made from the pyi^mc secondary invaders which 
they claim interfere with the action of the fungicidal drugs The local 
treatment is continued while the vaccine is being given 



578 


ROMJ COMMON SKIN DISHSFS OF THE TROPICS 


DHOBIE ITCH OR TINEA CRURIS 

popular tradition (undoubted)} foundeij 
fact I that the dhobfc, or Indian washerman before returning to their 
owner the clothes he has taken home to wasli, lends or hires them outb 
his friends who^e m}cotic infections arc thus \Mdclv di«cminated 


EPIDEMIOLOGY 

, This IS an cxcccdinRl} common condition amongst both the natnem 
liabitant and the sojourner in all tropical and manj sub tropical countnei 
and though it docs occur m temperate climates especiall> in epidemic fora 
in schools, it IS rclatncl> uncommon 

It If \crj common in the middle class clothes wearing natnc of the 
tropics and occurs, though less frequently, even m tho«e who wear onivi 
loin cloth, amongst sojourners it is not uncommon in the ne«I} armed 
and amongst members of the lower social strata, howe\er the better claj 
natneand the cxpcrieneed sojoumcrnill not u«ualK tokr&tc the conditm 
but wijl take actuc steps to present it 

It 13 more common amongst men than %\omcn 

It is more common in humid climates but it docs not appear to be ss 
dependent on higli humidity a« arc prickly heat and tinea pedi« 


.^TIOIOGY 

The main cau«a! organi«ro is Eptdermophyton fioccosum or tnguMU 
but •'c^cral species of Mtcrosporon and I richophyian have al«o been 
latcd from the lesions The cau«al oi^anism« arc thus much the 
those that cau»e tinea pcdi« and in fact one condition ma\ gi\e 
other though difTcrcnccs in the epidemiologies and clinical pictures of tn 
two di'ca«es seem to warrant their separate description 


SYMPTOMATOLOGY 


Tlie two main areas in which this condition de\eIop3 are 
aspects of the thighs where radiating from the crutch it pas'ea bicKW 
to the penneura on to the scrotum and into the anal cleft, ^rid ' ^ *fje 
axill® where it spreads out on tie lateral aspects of the chest 
under and inner sides of the arms the former site is by far the com 
The condition is usually bilateral 

A red rough scaling area with a raised spreading papular 
pustular margin de^elops the lesion spreads fan wise It is ^ 

irritating and thus causes continuous and inroluntary scratemng 
the sleep which allows secondary infection to occur and increase ^ 
mation The inflammation may b so serere that the Pajient can 
bear to put on his clothes and can walk only with great diflicuity 

DIAGNOSIS ^ 

This can be confirmed bj taking scrapings f™*” ‘'‘f “fif”,; ?n tte 
lesions and macerating them in 20 per cent potassium hjdrosiae a 
case of tinea pedis 

PREVENTION ^ 

This condition is not nearly so difficult to Pf S’lsWc- 

good supply of cotton or linen pants and vests should be ma 
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After remo\al these «hould ah^a>s be washed with soap m hot water 
rm«cd out in clean water ana dried thoroughly before being put on again 
If possible this washing should be done per«onal!j In most cases it will 
be left to the natne servant but care should be taken that he is hirn«elf 
not suffering from the condition if he is arrangements should be made for 
Ins thorough treatment The precaubons to be taken are in fact much the 
same as tho«e against pricklj heat {q v ) After the bath the susceptible 
areas should be carefullj dried and powdered with talcum powder 


TREATMENT 


Before treatment is undertaken precautions against re infection must 
be organized The cotton pants and \e‘!ls used should be such that they 
co\er the whole affected area that is to say in the case of an axillary in 
fection \c«ts with at lea'st short sleeves muat be used 


Though the danger of o\ertroatmcnt docs exist it is u«ua!l> less in 
this condition than in tinea pedis one rca«on being that the areas are more 
sensitnc and the immediate pain of strong applications will pre\ent their 
o\er u«e When howe\crthc areas are acluallj inflamed strong fungicidal 
substances must not be applied until the inflammation has been reduced by 
hot applications alternating wifh aqueous calamine lotion 


Indniduals with a tough skin eg negroes and some Indians of the 
labouring cia«< will u«uall> Hand strong applications such as formalin 
(commercial) and liniment of iodine but even in these indniduals care 
must be exerened and tl e doctor should him«elf appl> the medicaments 
not lcB^c this to the patient 

Perhaps the rao«t useful preparation of all is Whitfields ointment — 


B Sal eyl c ae d^r xx» 
lieoto c ar d— gr lx 
Lasol se— Vi ounce 
t aacl ne—to one ounce 


This i" too strong for many skins and for the first application half strength 
W hitfield 8 ointment should be used Later it may be possible to use the 
full Hrength ointment but the patient must be warned to dncontinue the 
application if there is a se\ere inflammatory reaction He should also be 
warned to apply it to the scrotum very cautiously as it may be exceedingly 
painful 


Alternative applications are 4 per cent gentian violet in 10 per cent 
alcohol or triple dye There are 8l«o several proprietary preparations 
e g Cignohn — a synthetic chrysarobin preparation — in the form of an oint 
ment or a paint (1 to 3 grams in one ounce of pure acetone) which are 
useful • 


These fungicidal applications should be made daily after the morning 
bath care being taken that the area is fir«t thoroughly dried In the case 
of half strength W hitfield ointment a second application may be made at 
night if there is no inflammatory reaction 

A few days of conscientious treatment with an\ of these applications 
w'lll usually cure this condition but the treatment must be continued for 
some time after svmptoms have disappeared Refractory cases will occa 
sionally be encountered in which a succession of medicaments may have to 
be tried 



580 


SOMf CO\tMOV 6KIV DISEASES OF THF TROPICS 


TOKELAU OR TINEA IMBRICATA 

''“'n “ tropical distribution It bas 

Tnc* Tn Cc>Ion Burma Indo China Malaja the Dutcb 

Ln«t Indies nomco New Guinea the South Pacific Islands and Chini 
1 here arc apimrcntli a few foci of irtfcction in Central Africa and in Brai I 
In India it is encountered almost eo1c!> among-st aborigines in South Indis 
Bengal and A'^^nm and m a few plainsfolk who ha\e been m clo'c contact 
with aborigines 


ETIOLOGY 

The causal orgamom is Tnckophyton concentneum This micro- 
organism differs from others of this group bj its apparent inability to 
eunivc eaprophjticnllj for any length of time so that it can only be trans 
mittcd bj direct contact It penetrates the epidermis between the epi 
dermis and the dermis it multiplies abundantly causing the former to 
separate and in due cour«e it penetrates the newly form^ epidermis and 
causes furtlier separation 


SYMPTOMATOLOGY 

The lesion starts as round or o\al macules m the centre of which 
the horny layer of the epithelium cracks and flakes of epithelium begin 
to separate from withm outwards The lesion extends and a larger and 
larger ring of leparnting white scales i« produced Meanwhile the area in 
the centre rccoAcrs to some extent its normal appearance but it soon cracls 
again and a new ring forms within the preMOus one so that the lesion 
eventually con«ists of a senes of concentrically arranged brown (normal 
akin) and white (separating scales) nngs thc'c meet other similar groups 
of rings so that the whole skin area presents a most striking appearance 
auggesUve of tattooing At the periphery of the individual lesions ibe 
homy Jay cr becomes slightly thickened and rai«erl but there is little JoBara 
matory reaction 

The lesions arc very imtnting 

Extensive areas of the skin of the trunk and limbs are involved but the 
hair IS not affected The head pnlms soles axilla* and groin ore eeldom 
affected 

DIAGNOSIS 

Clinical diagnosis is usually easy on account of the unique appearance 
of the earlier lesions Old lesions with dark thickened edges will Bometime 
simulate ichthyosis but in such eases other fresh lesions will usually 
found somew here on the body 


PREVENTION AND TREATMENT 

Personal cleanlraesa is an effective preientive measure The di*ra«e 
IS said not to octur among persons who anoint their bodies with coconut 
The lesions themsehes respond fairly readdy to Irealm^ent ‘ f 
area involved is so extensive that the whole “'Sm 

one time with any of the stronger fungicides An additional compile 
is the fact that the patients are mosUy uneducated aborigines 

Most fungicides are effective Castellam s fuchsin "Sle 

recommended Dey and Maplestoue (1942), who have had c Mg^ 

‘This consists of 10 cem of a 
Keep m dark stoppered bottles 
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experience ivith this infection, recommend a paint of one drachm each of 
re«orcmol and glacial acetic acid m one ounce of compound tincture of 
benzoin 


PITYRIASIS (TINEA) VERSICOLOR 

This IS such a common infection in Indians of the poorer classes that 
thc> are usually quite unconscious of its existence and are often unable to 
appreciate the fact that their skm is not normal, even when the lesions 
are pointed out to them It has a nidc distribution amongst natives in 
other tropical countries It is much less common in fair-skinned persons, 
but docs occur, and it is not strictly confined to hot countries though it is 
much commoner in them 

Although this infection is widespread m certain social groups, it is not 
highlj contagious and needs close association before it is transmitted from 
one pcr'on to another 

vETIOtOCY 

It is caused bj Mt^lasteita furfur The fungus invades the superficial 
lB>er of the epithelium and causes a fine scaling There 15 practically no 
inflammatory reaction 

SYMPTOMATOLOGY 

The visible lesions are actual!} accumulations of fungus on the skin, 
where they form yellowish or brownish plaques On the brown skin, they 
appear as a whitish l^yer of ponder, and on the white skm they pi^uce 
brownish patches As well a« the surface lesions, there is apparently some 
change in the underlying pigment, a decrease in the brown skin and an 
increase m the fair one The lesions commence as small macules the size 
of a pin’s head, they increase m me and coalesce There is a fine powdery 
desquamation if the affected area is rubbed 

The distribution of the lesions is very characteristic It corresponds 
to an area on which dandruS would naturally fall from the hair, that is 
to say, over the shoulders, ou the front and back of the chest, and on the 
outer aspects of the arms Sometimes they also appear on the abdomen, 
neck and face, but seldom on other parts of the body These are not the 
covered areas, in the class of indiv'idual who usually suffers from this 
condition, as some writers state The distnbution seems to suggest that the 
hair may be an important source of infection 

DIAGNOSIS 

The condition is readily reci^ized clinically, but eonffrroation can be 
obtained easily by taking a scraping from the area, macerating it in potas- 
sium hydroxide and examining it under the microscope The grape-like 
clusters of spores will be seen 

TREATMENT 

This presents little difficulty Most fungicides will destroy this super- 
ficially situated fungus very easily The commonest application is sodium 
sulphite, 10 to 25 per cent solution This is washed over the affected area 
after it has been bathed and well scrubbed Or an ointment contammg 
3 per cent salicylic acid and 6 per cent precipitated sulphur can be rubbed 
in The hair should be washed also and the sulphite lotion or some other 
suitable antiseptic applied to it 
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The condition Mill usually clear up Mifhin a feu tla\« but treafracn 
niu^l be continued for Fe\crnl week* and all tlie u«ual precaution^ regard 
inR tl c chanRinR an I gtenlization of clothes must be taken if rclap e aad 
re infection are to be ob\iatcd 


LEUCODERMA OR VITILIGO 

Definition — I cucoderma or Mtiligo is an acquired condition in whfli 
in certain areas there is complete lo«s of skin pigment it is charactemed 
clinicalK b} the appearance of norj wliitc patches surrounded bj an ares 
of normal or increased pigmentation It js neither infectious nor hercditaiy 
though at times it seems to shon a familial tcndenc\ 


EPIDEMIOLOGY 

It npjiears to be much more common m tropical countries but it occurs 
throughout the Morld in people of all races all ages and both «cxe« 


itTIOLOCY 

The cause of leucoderma is not knovMi It is ueuallj classed as » 
tropho neurosis In India it has been obscr\cd tl at m the majonti of the 
ca«cs there is some intestinal infection— protozoal bacterial or helfflinthie 
— and It has been suggested on rather slender experimental endeace that 
the condition maj be due to a h>per adrenia resulting from toxic «timu 
lation of the suprarenaU It has been pointed out th^t although kala azai 
and leucoderma are rclalnclj common in Bengal both conditions are 
seldom encountered in the same patient In kala azar there is «onie en 
dcncc of hxpo adrenia 

PATHOLOGY 

Apart from the total absence of pigment the affected skm is 
changed in anx Maj the actnitics of the sweat and sebaceous 
un influenced but the hair shafts m the affected area sometimes lo«e tw 
pigment and become whitish or jellowish in colour 


SYMPTOMATOLOGY 

The lesions appear as small white macules and eictend 
margins ma> remain clear cut but in the larger patches thej tend to 
come le«s «harplj defined Sometimes there is an increase of 
adjoining areas but there is seldom a definite ring of hj perpigmenta 
around the leucodermic patches 

In the well de\eloped ca'c the lesions can be classified into 
tjpes — (a) the muco cutaneous tjpe affecting the lips t 

ternal genitals (6) the pressure tjpe affecting such areas a® 
when there is continuous pressure from clothes the dhott the san 
belt (c) the sjmmetrical tjpe and (rf) the generalized ^ /ar 
white patches fuse to form large lobulated areas and eien progre 
that the original “km coloration is completely obliterated 

The condition ma> remain stationa^ for j ears but is f [jj ir 
progres«ue in its course in exceptional instances this con 

ipontaneousb There are no eomalic^ploms ,, be 

dition but the mental effect of the grotesque disfigurement that m ) 
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produced is often profound The lesions Bl^e n«e to no subjective sjmp- 
toms, but the Tvhitened patches are h>pcr«ensitne to heat and tend to 
become inflamed readilj T\hen exposed to the sun 

DIFFERENTIAL DIAGNOSIS 

The diagnosis does not usuallj present much difficults but it is neces- 
sarj to exclude certain other conditions in which there is complete or partial 
depigmentation, namel\ fa I the congenital condition partial albini=m 
(b) the bacillar} infection, leprosj (cl the mvcotic infection pit>riasis 
versicolor, (d) the «pirocha;tal infection® (i) pinta (ii) atrophic macular 
syphilide, and po«stbl} (iii) melano Jeucoderma, (c) the protozoa! infection 
post-kala azar dermal lci«hroBniasi®, and (/j conditions of unknown 
leliologj (i) morphae and (ii) lupus cr> thematoeu® 

(a) In partial albiniim, the le«iona arc congeniUl (here is never Bn> bordering 
of the depieraented patch by hyper pigmented skin and the patient aUaj-a has a 
blue iru 


(b) In ansathetie Itproty there may be depigmenlation but it is not usually 
as complete and there are definite sensory changes that are not found in leuco- 
derma, there will abo be thickened nerves end other stigmata of leprosy* There 
IS little real gimdanty between the«e two conditions but there is a popular miscon 
ception on the subject due partially to Biblical iRi«pi»d3&re which reacts very 
unfavourably on the unfortunate (but non infection*) individual with leiicoderma 

(c) In pitynat ( ▼•riieatsr the depigmentation is mainly due to the whitish 
m}eotie growth on the surface with little hypopigmentation and certainly no true 
depiemcntaUon there is also alight *ealing in the lc«ioas Loboratory conSrmation 
should be unnece'sary but the spores and hyphs of Volnijerui /ur/ur can be 
demonstrated 

(d 0 In pata which has a limited geographical distribution there is a hi<tory 
of the earlier lesions of this condition which arc character! tie and quite unlike 
leiicoderma there is u*ua!l> a po«itive Wassermann reaction and possibly «ome 
tl ght re<panse to arspheoaminc 

(d ttl Atrophic macular irpiilJe is a condition where multiple small atrophic 
areas are found on the trunk and extremities and the atrophy is more marked 
than the dcpigmentation 

(d m) MeUno Uucoderm* gencrallv affects the palms and the soles and rarely 
the lips It manifests it elf by (he appearance of patchy leiicoderma and melano- 
derma (hyper pigmentation) side by side and abo hyperkeratosis with desquama 
tion The hyper pigmentation is more marked along the margins and sometimes 
extends higher up to the hands and feet The d«sea«e is probably a late man 
festation of syphilis the «erum reactions for syphilis are positive in all ca>es and 
it responds to anti-*yphilitic treatment 

(e) In poit kala azar dermal leuhraaaiaau, the depigmentation IS not complete 
There will nearly always be other lc"ions the butterfly erythema on the face or 
the granulomatous nodules As a rule a history of kala acai or at least of a febrile 
attack that may have been kala-acar will be givea 

(/ 0 In morphe, the skm shows different grades of depigmentation with 
smooth shiny atrophic patches adherent to the underlying tis^e 

(/ u) In lupui crythematofui the leiicoderma like depigmentation which is 
prevent is due to cicatneial fibrous atrophy of the «kin Apart from the depig 
mentation, the lupus patches are covered by the characteristic fine adherent homy 

E lugs which when removed reveal enlarged folhcular orifice* Moreover the 
orders of the patches are markedly raised apd infiltrated These signs are ab«ent 
m Jeucoderma 

TREATMENT 

This IS far from sati«factorj and man> wnters di=mi«s the condition as 
incurable However at the Calcutta School of Tropical Medicine over a 



HELMINTHIC INFECTIONS 


?\Cl 


ISTaontCTiON 

586 

rpinrMiOLocv 

586 

In India and Chinn 

587 

Pathologv 

589 

SVMPTOMATOLOrV 

590 

PnnFSTiON 

590 

Tbkatmfst 

590 

CussincATrov 

390 

Cl iSSIFlCATlOS ADOm-ro 

593 


A Intestinal parasites— D Parasites of lymphattCs subcutaneous 
and serous raiitie$—C Blood flukes— D Lner and Jung 
flukes — F n that pro bice the ninm pathojcnes s m their 
hnal stage 593 

Introduction — The molftto-i Jimt jnon diifer from mans 

other pnrasitc« the protozoa the spirochaitcs tlic bacterjft and other fungJ 
the nckettsia? and the fiUrnble Mniecs m ee\eral important direction^ 
Firstl} with few exceptions tho\ arc unable to complete a c\cle of develop* 
ment and multiplj in a einglc individual host or even except m ® 
few instances in one host «pccics but require one or more intcrmeaiate 
hosts and/or «ome special exogenous milieu Secondly, although host spe- 
cificity IS an important characteri«tic of helminths the> are le«s depenaent 
than are the other parasites on the variations in the natural and acquired 
immunitj of the individual host Thirdly while the majoritj of helmmth'’ 
bj means of their metabolites when abvc and of their decomposition prod 
ucts when dead induce some general and local tissue responses *he nos 
the«e are not comparable m their effects to the exo toxins and endo 
of bacteria for example but helmuith'! on the other hand because of tne 
size (all adult helminths are visible to the naked eye) often , 5. . 
damage to the tissues obstruct the normal bodj functions and deflect 
nutrition of the ho«t 

Let us consider how these fundamental differences between 
and other parasites are reflected m the epidemiology pathologj ^ 
tomatology prevention and treatment of the diseases that are ca 
metazoa 

£PJD£MJOLOGr 

The distribution of most helminthic infections tends to 
because the climatic find other local conditions must be suiiao 
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for the pirasitc itself durinR its exogenous phR«c, but often for one or more 
intermediate ho^ts Al=o the comphcatal life cjcle of the parasite is often 
dependent for it« completion on certain special (and in our ^\este^n way 
of thinking, unusual) habits of the affected population 

Ho\^e^c^, neither of the-c limitations applies in the cases of the hel 
minths that ha\e a simple life c>clc such as Enferobius vemiiculans and 
llymenolepis nana in both the-e instances the infection takes place directly 
b\ contaminated hands or food to mouth Consequentlj the infections 
are cosmopolitan and \erj vvideapread though naturallj more common in 
population groups nith a lower standard of per«onal cleanliness 

Tnchocephalia tncftiums and Aseans lumbncoides are al«o cosmopoli- 
tan helminths but are dependent to some extent on suitable exogenous con- 
ditions and therefore other things {eg sanitary conditions) being equal 
thc\ are more common in humid tropical climates 

Tlic helminths that ha\c an encysted stage in '«ome human food sub- 
stance (e g Clonorckts sinensts Paragonimui ucstermani and the large 
tapeworms) will naturalh bo limited to tho«c population groups where the 
consumption of the particular food «ub«tnnce in which tlic«e worms encyst 
is common and also to tho«c persons m the population groups who arc 
in tiic habit of eating the food ran or m'ufiiciently cooked 

The parasites of the hookworm group arc dependent not onl\ on warm 
and humid conditions for their exogenous cycle, but on the habits of the 
population* eg the weanng of no shoes or at least defective ones These 
infections are very widespread in the humid tropics as the majority of the 
indigenous inhabitants of Asia and Africa habitually go bare-footed There 
18 howcaer, another habit factor that comes in here— the disposal of excreta 
\Miere the practiees in this respect arc unsatisfactory as in India where 
Mllagers dofareate in the open fields around the \illage or in China where 
human excreta is u«ed as manure infections by this group amongit others 
are likely to be xery pre^alent 

The filarial group of infections are dependent on certain artliropod 
intermediate hosts, as well as on favourable climatic conditions for their 
dex elopment w ithin thc«c hosts H ucherena 6ancro/fi w hich is transmitted 
by several very common mosquitoes, including the ubiquitous Culex fati- 
gans, is very wide«prcad within certain temperature and humidity ranges, 
whereas Onchocera loliulus whose intermediate host is the le^s common 
gnat Simuiium damnosum i« confined within much narrower geographical 
limits, and Dracunculus mcdmensis, which is dependent for its transmis- 
sion on a very epecial set of circum'tanccs regarding drinking-water supply, 
as well as on the presence of cy clops (and the absence of fi*h that will prey 
on them) in the wells has a verv limited distribution even in countries 
that are climatically suitable for its transmission 

In India fnd China —It nil) be of interest to coRipftre the habits of the people 
of the two great eastern countnes that together hold at least two-6fths of the total 
popilation of the world tM a vt» helminthic infection 

In most parts of India sanitation is sufficiently backward for infections such as 
Aseans and Tnchocephnl is that depend mainly tor their propagation on indirect 
fecal contamination of ' egctable food substances to be common especially in 
those parts where the climate is hot and humid for a great part of the year but 
perhaps not so common as in Clina where tie habit of using human manure 
fosters these infections This same habit also propagates "chisto'ome infections in 
those localities wl ere the suitable snails exist Such worms as Upmenolepis nana 
and £nteroi>iu« vermtculans that are usually tnmsmittcd bj direct personal con 
lamination of food during preparation and serving are less common amongst the 
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people of India as a whole, on account of certain reli;?ious cbscrraneea assocaW 
ealipc Hookworm infection, which d»'p<nds on coataininatioa cf lofl 
the dwclline w \eTy common in India, and perhaps for t^ reason eien ttcrt 
common than under nmilar climatic conditions ji China, where hunua aoeti 
are not thus wasted, thouxh aome infection will result from its indiscreet use u 
manure in the Utter country Filanasis, potentially transmitted by so catj 


TABLE \V 
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PATHOLOGY 

The inability of most human helminthic parasites to complete a cj cle 
of de\elopmcnt ^Mthln a single human host means that an helminthic in- 
fection is not susceptible to numerical increase within the individual host, 
and that the weight of the infection, and therefore the extent of the patho- 


TABLE XV— Cocit 



* lodiutca th<t the egg u the iafeclire eUge 


gene«is, will u«ually be dependent on the number of parasites that enter 
the host, rather than on the ti«sue reactions of the host, which so often 
are the determining factors in the production of disease by non-metazoal 
parasites 

The pathological responses of the best to helminthic infections are 
usually allergic rather than anti-toxic in nature 
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UnMINTIIIC INFECTIONS 


SYMPTOMATOLOGY 

In tlic innjontN of iiclmintliic infections the i)rc&(ncc of onh a few 
parn«itcs \mI 1 not cause patholo(;ical lesions of siifncicnt importance to 
produce clinical cMdcnce of infections eo that in circumstances of Ion 
cndomiciU the \ast mnjont\ of the helminthic infections will be s\mp 
loniicss It is onlj iNlicn the initial imnsion is exceptional!) hca;-) or when 
t he induidual is subjecUd to repeated inin ions that tlic'c infections reach 
the clinical threshold and it is c\cn fe«s freejncntls tliat the diseases caused 
b\ liclmintbs reach an acute stage Amtlier re ult of this poorhost ti «ue 
response is seen in the long duration of most 1 elminthic infection 


PREVENTION 

The complex life cjcics of most helminths apparent!) di'pla) seieral 
Achilles heels but m practice it is found that thc«e points arc not usuall) 
as x^mcrablo as one would at first suppose because of ingrained customs 
of the nfTcctcd population groups To take some examples from tl e in 
fcctions mentioned nbo\o hookworm infection could be obiiatec! b) proper 
eanitarj disposal of /tccs or b\ the u«e of proper footv\ear cIonorchia«is 
and ta?nia«is b) the a\oidance of iindcrcooknl fish and meat dracontia is 
keeping wells co\crcd or bj drinking onK filtered or boiled water and 
filanasis b\ a\oiding mo«quito bite® But m each ca«c it will be many 
decades and m some ca«c« probably centuries before it will be jw ible to 
impress on the population groups ino«t nflectcd the nccc it) for altering 
their habit* to fuirdl the<c apparently simple requirements Thi« 
lishcs education and propaganda at the top of the list of preventne proce- 
dures against helminthic infections perhaps more firmh than m the ci«e of 
infections b\ para«itcs of otiicr phvla 

TREATMENT 

In the treatment of bacterial and other infections a\e usually haie to 
rely largely on the ho«t ti«sue reaction and are often content to stimulate 
or bolster the«c rather than to attemot direct action against the para«iw 
In helminthic infections however the relative poverty of the ho't ti'sue 
response complicates the treatment of thc«c infections and makes it necc' 
sarv to u«c drugs that act directly on the parasite and kill or narcotize it 
In the ease of the intestinal helminths thi® pre ent® no great difficult) wt 
the blood parasites it is more difficult though some progress has bee 
achieved but with the f)mpfi and tissue parasite® it present* s prob 
that has in no ease )et been satisfactonlv solved 


CLASSIFICATION 

Some form of classification of helminthic diseases is desirable 
as a concession to the scientists natural desire for order if not an 
to memory for the student Classification might be along several n 
some of these will be considered — 

I Classification according to the taxonomic relations 
parasites —These are «hovvn m the left half of Table XV on pp ® Aqjis 

From all th* medical aspects of the subject there are obvious 
m the value of such a classification for example the 
contains such divergent species as Enterobsw vermiadani ^ 

hancrojti the super family Tnchraelloidea contains f^nia 

urus and Tnchinella sjnralis and the family Tfennd® contains 
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soffinafa and EcAinococcus granulosus It is felt, howe%cr, that thu 
Mhich gi\C3 an outline of the taxonomy of the majority of the humiaj _ 
mmths (some of which are not deemed of sufficient importance to need 
further consideration in this book) maj be of xaluc for reference when 
the names of ch««es «ubcla««e<», order« «ub orders and super families are 
mentioned, bj other writer® It will alao «a\e the ncce«sit> for an> further 
reference here to the subject of taxonomx 

II Classification according to the medium of transmission and mode 
of entry of the causal parasite — In this classification five groups can be 
considered 

(i) Oral infection with helminth eggs directlj bj contaminated fingers 
or other object®, or indircctl> through contaminated food This would 
include contaminated w atcr-®upplie«, but water is not a common source 
of infection as helminth eggs ore large objects and tend to sink rapidlj , 
so that an> primitive form of sedimentation or filtration will remove them 

(ii) Oral infection through raw food «ubstancc8 that contain enc>sted 
larva 

(ill) Oral infection with water containing infected cru«taceip 
(it) Cutancou® infection b> active entr> of the pre adult forms (larv® 
or cercarn?) from water In several instances the entry ms> al«o occur 
through the mucous membranes of the buccal cavitj or pharjnx but in 
no else i' this the important route of infection 

(tj Cutaneous infection bv entrv of larval forms conve>ed bj arth- 
ropod* 

The arrangement of the imjtortant helminths according to this cla*st* 
fication 1 * shown in the table below — 


TABLE \\r 


Shoinnf Iltlmtnlhtc Parasttes Arrangfd attording to ihetr PoHai of Entry 
on I the Mriium of rronjmM«on 

Porlalof Mfdiumof 

tnlry transmUiton Sptetes 

Finger* and con Tnehuru triehiura EnlerobiusTermteulana 

laminated food AicartS lumbrKouiea Tnehoitronyylus tpp 

(Fioptuiyoalomum aptotlomum 

HymetioUpu nana llymenolepis eftminufa 

Lttunocoeau ffranulosvs 


special' t&oa’ sud- rhcAtntitb aptroAs 
stances containing Pasetola hepaiica 
encysted larvffi Echtnoatoma app 

Metagontmua yokoyavyi 
Clonorehia nnenata 
Taensa aolmm 
Diphr/UdboOirtwn talum 

V\ ater containing DraeuJKulua piedinenata 
infected crustacess 


iTnatXcutomo sptni^munt 
Faanbiopsxa bialn 
Heteropkyea keterophyea 
Optathorehia feltneua 
Paragontmua vestermani 
Txnta aaytnala 
Gaatroduandes kominta 


(Active invaa on by 
larv* or cercar s 
from soil or water 


Invasion by larv® 
convej ed by artbro- 


StrongiAotdea alereoratta 
Aneyloatoma braaihenae 
Sehiatosoma hrmalotnum 
Schtaloaonia japomeum 

IF uchererut banerofti 
AeanthocMloHema ptrslana 
Onekocerta rabufiu 


Ancylosloma duoderusle 
Necator amerteanus 
Schtaloaoma manaont 


VTucAerena nalayi 
Loa loa 

Mansonella oazardi 
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TABLE XVII 

^/<ain<«' Spea€s 

(0 ffficca 

(<») CoMtant, in TrwA-m inchiura A$eant tunJmeoula 

large number* Antj/lotlcma duodtnale TneJuulro^t^ ,pj, 
J<r«aior ommeartiM 


Penodic or 
*canty 


(«) lUrc 


iSeAufcwoma mantoni 
Oaatrcdueotdfi Jtamtnu 
J/einophyn heUrophyet 
Opt$lhorehu /cltneus 
Cionorchu ttnemu 
DtphyUobolMum latum 
IllfmmoUpsu nana 

f Schulatoma hmatalnum] 
Pora^r^imM trMtrrmont'] 
TVfita ao/itim] 


(it) Id ^ penarud acrab EnUrcbttu ttnntatiaru 

9*9 J" the unne 
WInthe,patom 


^cAufotoma hmatcinum 
Porogontmur u<rrtmTuint 


' (0 F*e« 


<•>•■) Diichsrge from 
“l«n 


SlntnayUndt* 

(rneAinriAi «, 


(»a) la subcutaneous Onchocerca voieultu 
ormuscle TnchinHla tpirahs 


proglottids 


1 (») In Cysts 
I (•) In I^es 

(»») In Subcutaneous 
tissues 


EAtnococcu* granviotw 

Tmta $ol%um 
[DtphylUMhrtum latum] 

Onalhoatoma spintgrrtum 
\Loa Am] 

[OncAoecrea vcimilua] 


5cAwt<W(Wi<2 japomeum 
FoKtolaA^^ 
Eehirwftoniu upp 
Meta{fonmji3 yokoyaw 
(Ltophofotumum 

I{]fmeneUptt rfminuta 
lEnierobiui fermiadam] 
ITmuj »a(bfja/a] 


Mneptostoma duedeitM 
lEteotor amfr^gnut] 


TTueienrra 

AMn/AocAetAmma perttans 
MontoncUa ottardi 

Draeunculut nudinemu 


Note The brac)ce^ indicate that the species also ^pears under anothef heading 
that 13 more importatit from a practical iliagnostic point of view 


Other classifications that might be adopted v.ould be 

IV According to the nature of the intermediate host or hosts^ of 
definitive hosts other than man, ondfor of the habitat of the fr^eAmni 
■fnhOi'e', 

V According to whether they are infections of warm, or of teinperaie 
countries, or are (cosmopolitan in their distribution, 

VI Accordikig to the main sites of thfi pathological processes that they 
engender 
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There is little to be gained bj regrouping the worms according to these 
Ia«t three classifications, but m the second half of Table XV the«e data are 
tabulated 

None of the abo\e classifications would appear to be entirely satis- 
factory for the purpose of this book, but the following modification of (\u), 
the pathological classification, seems to allow a con«ecuti\e presentation 
of the subject and has therefore been adopted here 

CLASSIFICATION ADOPTED 

A. Intestinal parasites — The<e can be divided into set eral groups — 
(t) Nematode worms whose portal of entry is the mouth, whose in- 
fectue stage is the egg, whose ejele is a relatively simple one and does not 
include an intermediate host, and who«e distribution is cosmopolitan In 
this group are included Tnckuns tnckiwa, Enterobius vermiculans and 
dscarw lumbncoides, and the> arc desenb^ under the general heading 
‘Cosmopolitan intestinal nematode infections ' 

(ti) Nematode worms who«e usual portal of entry is through the skin, 
whose infectue stage is the filariform lar\a who«e life cycle though it 
does not include an intermediate ho«t, requires special exogenous condi- 
tions, and whose distribution is mainl> t*optcal In this group are included 
Ancylostoma duodenale, Ancylostoma brattUeme, Necator ameneanui, 
Strongytoides itercoralia, and Tnehostrongyltu $pp, though the usual portal 
of entry of the last named is not known, it is apparently capable of en- 
tering through tlie skm or the mouth The> are described under the 
heading ‘ Tropical intestinal nematode infections ' 

(tu) The tapeworms, Diphyltobothnum lotum, Tcerua solium, Toema 
saginata, Hymenolepti nana and Hyrntwlepn diminuta which are not a 
'ery homogeneous group in their life cycles, though their portal of entry 
is m each instance the mouth, and, except in the case of H nana, they 
enter in the lar\ al stages thc> are cosmopolitan in their distribution They 
are described under the heading ‘ Tapeworm infections ’ 

(iv) Tnchinella spiraha which must be considered here because the 
adult stage is m the intestinal mucosa and produces intestinal symptoms, 
though the larval stage causes more senous symptoms in the same indi- 
vidual ho«t Infection is by ingestion of the encysted larval stage m meat, 
it IS an infection of temperate zones This is described under the heading 
‘ Tnchinosis ' 

(v) The intestinal trematodes, of which only one, Fasctolopsis {lusfct, 
IS described here These worms have a complex life cycle, they usually 
enter their determinatne hosts in their larval stage, and are tropical in 
their distribution (Fasciolopsis btukt will be described more appropriately 
w ilh the other flukes ) 

B Parasites of lymphatics, subcutaneous tissues and serous cavities 
— ^These can be divided into three groups — 

(i) The filanoidea Wucherena bancrojti, Wucherena malayi, Oncho- 
cerca volvulus, Acanthocheilonema perstans Loa loa and Mansonella oz- 
zardt, all of which gam entry m their larval stage by the agency of an 
ineect that acts as intermediate host They are desenbed under the head- 
ing ‘ Filanasis ’ 

(ti) The gUmea-worm, Dracunculus medmensis, which gams entry by 
mouth in a crustacean that acts as an intermediate ho«t 



594 


HELMINTHIC INFECTIONS 


(m) Gnatkostoma epmigenum %htch Rpparenll> has a complex We 
c>clo, including two intcrmedmtc host**, and gaino cntr> bj the mouth m 
the enc>etcd lannl stage m fish 

All these infections ha\e a tropica! distribution 

C. Blood flukes — The schistosomes 5cAt«/osomo hcematobium, Schiito^ 
soma mansom and Schistosoma japonicum are the onij three worms m 
this group Their life c>clc includes intermediate ho't** species of snails, 
and the> gam cnlrj through the skin in their ccrcanal stage They aw 
described here under the heading ‘ Schisto«omiasi« ’ 

D Liver and long flukes — Onlj two of the«c, Clonorckis mensa 
and Paragommus ucstermam, arc conudercd to be of sufficient importance 
to be described here Thej gam entr> in the enejsted stage m food and 
arc tropical in their distnbution (The intestinal fluke, Fasciolapsis bush, 
la also described here and the chapter is gi%en the general heading 'Other 
fluke infections ’) 

E. Worms that produce the main pathogenesis in their larval stage 

Thc'c arc Echinococcus granulosus, whose lar\al stage alone occurs m 
man, and TnehineUa sjnralts and Tcenta solium who«e adult stages aW 
occur m the intestines in man In all three, infection is bj the mouth w 
the ca«c of Echinococcus granulosus and Tama solium (for the lana 
infections) in the egg stage, and m Tnchmella spiralis and Tama sobuin 
(for the adult infection) m the encysted larval stage (In the two latte 
ca«cs both larval and adult stages arc deoenbed m their appropnat 
places amongst intc«tinal parasites) 
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COS\fOPOLITAV INTESTINAL NEMATODE INFECnOVS 

ASCARIASIS 


EPIDEMIOLOGY 

This IS a cosmopolitan infection, but, because the climatic conditions 
m tropical countries arc more fatourable than tho«e of temperate and 
cola countries to the exogenous pha«c of this norm and, becau'e on tie 
whole the populations of the former adopt a lower standard of both per 
sonal and en\ironmcntal bjgicnc, the infection is a widespread and heaiy 
one amongst the inhabitant** of most tropical countries 

Ascanasis IS a good indicator of the sanitnrj advancement in any 
population, and in temperate countries it is confin^ mainly to insanitar} 
population ^oupa and ts particularly prevalent amongst poorer c/a*s 
children 

^ETIOLOGY 


The causal organism — Ascana lumbncoidcs is the only species of the 
genus which infects man Aseans tuum of the pig is morphologically iden 

tical, but physiologically 
distinct, and mutual inter 
change of host" apparently 
docs not occur 

The egg is the inlec 
tiv e stage The fertile ere 
which measures 45 to 75 
microns by 35 to 50 
crons has a thick wt 
transparent coarselv ma® 
milated albuminoid shell 
It is unsegmented, and » 
contains an almost globu 
Jar protoplaomic mass of 
moderate sised regular 
granule** 

Tlie larv* develop m 
side the egg and pae^ 
through two stages beior 
they emerge The larva 
Figure 142 The fertile egg of ^«cam lumbnemdea that eventually 

from the egg is 0 2 ® 

millimetres m length by 0014 mm in diameter, it passes 
more developmental stages and increases to 1 to 2 millimetres in length 
The adult is a large round worm the male is 15 to 31 mm by 2 to 
mm in diameter and the female 20 to 35 by 3 to 6 mm but is occasion j 



longer 

The life cycle — Mature (embryonated) eggs are ingested 
duodenum the shells split and active embryos emerge, these A* 

mucous membrane of the mtestine and enter a l ymphatic vessel or ve 

• There is experimental evidence for tbw (Ransom and Cram V. to 

the larvie (about 14 microns in diameter) travel wo the venules mey 
pass through the Jiver whereas if they travel ^ the the hiog 

liver There is no evidence of any damage to the hier but undeT® 

IS considerable It is possible that this u they by the 

development m the latter organ or it may be that the large majority g 
IjTDphatics and miss the hver 
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to reach the riglit side of the heart and the lungs in the blood stream, 
in the lungs the lar\ae moult twice dunng a sojourn of several days, and 
eventuallj tliej penetrate into an aKeolus whence the> migrate up the 
trachea and down the cesophagus to reach the intestine once more and 
become adults In their larval stages thej live on blood, but the adults 
are almost entirely lumen feeders The female lays eggs at the rale of 
nearlj a quarter of a million a day, these are pas«ed out with the stools, 
and mature in the soil The adult worms may live for at least 15 months 


Conditions favouring transmission — A moderately high temperature 


LIFE- CVCLE- OF fl3CflDI3 

tX06E-nOU5 PU03[- 

( 2 .U(c 1 es to Sevefat Veacs) 

PMQSC- in mfln 

( 2 . to 1 % months > 


fo^ and fingers 


vegetables 


\ 



alveglus 

bronchus 

oesophagus 

small Intestine 


, Figure 143 

(80'’ F ) favours the exogenous phase of the worm and, though the eggs 
wnll survive drying and may be blown about in dust they reach maturity 
earlier m a warm humid environment 


The infection is acquired from the fteces contaminated ground by 
means of soiled hands and other objects that children frequently place 
in their mouths, contaminated food particularly vegetables in the growing 
of which human excreta have been used as manure, and from contaminated 
water supplies 

PATMOLOCT 


This 13 not as clear cut as in many other helminthic inlections 
The migrating larv* dunng their sojourn m the lungs damage the 
capillaries and cause a cellular, largely eosinophilic, reaction, there is des- 
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qunmntion of tlic ahcolar epitliclium, bleeding into the aI\eoIi and often id 
J iea\> infections a pneumonitis or a true pneumonia resulting from sec- 
ondarj bacterial infection 

BIood*«taincd sputum containing n*caris larvae maj be coughed up 
Aberrantlj migrating larvae maj produce thrombotic le»ions in vanous 
organs, including the brain and the cord, but such instances are rare 
The adults m the intestinal canal do not cau«c anj gross pathological 
lesion as a rule, but when the infection is verj hcav}, thej maj Trander 
into other organs, c g the gallbladder, liver, bronchus, or even eu«tachian 
tube, and produce considerable local disturbances, or in the iDte«UDe 
itself, the> raaj become impacted causing obstruction, directlj or as a 
result of intueeu'ccption, and even perforation The> al«o produce a 
‘ toxin apparcntlj an albumo«c with ncurotoxic, anaphylactic, anti peptic 
and other properties, c'^pecinlly aBcr they arc dead, that cau'es a local 
reaction in the bowel, and is nb<orbcd, producing a 'toxaemia ' that may he 
fatal in ill nourished children 

Tlic writer has removed half a bucketful of worms from the inte«tinal 
tract of a patient who died of intestinal obstruction, they were aggre- 
gated in ‘'olid knots in different parts of the intestinal tract There were 
certainly a thousand round worms, but tlie record is apparently held fay 
Ryric who counted 14^ from one patient 

Blood picture — There is usually an eo«mopliiha, often up to 1,500 (or 
20 per cent) per c mm , but the degree of cosmophilia is no indication oi 
the weight of the infection 


SYMITOMATOLOCY 


The symptoms produced are very variable in degree and very 
tean in character In the majority of light infections, there are probawy 
no symptoms due to the a«cans, but some ob'ervers believe that m 
dren even the«e light infections frequently cause intellectual retardation 
stunted growth, and general sub health 

In heavy infections, during the stage of migration the 
undoubtedly cause pneumonitis and pneumonia, and more rarely the co 
ditions that re«ult from embolism in the various organs and ti««ue3 
ferred to above 


During their intestinal pha«e, the adults cause vague abdominal P^'. 
indigestion, nausea and vomiting, malnutrition, pallor (not 
associated with ansmia) and heavy rings under the eyes 
insomnia and, m infants convulsions and death, as well as the 
produced by the worms when they wander into other organs, ep 
cation when they obstruct the bronchi, and pentonitis when they 
intussusception appendicitis or perforation 

Children are very likely to pass live worms in their the 

mav escape 7 >er a^um between “tools or be vomited or escape thr § * 

nares , the incident causes considerable alarm to the patient, or th P 
but IS not m itself of any special significance beyond indicating 
euce of the worms and the probabihty that there are more 


DIAGNOSIS 

The diagnosis does not ordinanly present any difficulty, 
pa„e7large of eggs regularly throughout her life, and the 
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be readilj rccogruied, though it maj be nece«sarj to emploj a concentra- 
tion method Ascans eggs are not uell demonstrated b> floatation meth- 
ods It 13 said that a certain percentage of persons, less than 4 per cent, 
mil harbour male worms onlj , in such ca«cs there will be no o%a and a 
diagnosis will be best made b> the therapeutic tc’t 

Tlie characteristic a«caris egg has been described abo%e, but occa- 
sionallj unfertilircd eggs will be found the«e are longer and slighti} nar- 
rower than the fertilised eggs they nia> or ma> not have the charactenstic 
albuminoid shell, and thej contain a disorganized ma«s of highly refractile 
particles of various sires 


PREVENTION 

All-round sanitarj improvement will be nccessarj to prevent or reduce 
this infection It will however be advisable to find out which are the 
mo«t highlj infected groups m a population, and then what is the main 
source of infection, so that special mea«ure3 ma> be adopted It is often 
a homestead problem m which the infection is maintained bj promi«cuous 
defecation of children and until this has been corrected the infection will 
be certain to recur Education, especiall} m schools will be an important 
means of achieving this 

Mass treatment in which it will be most essential that all children 
arc included, will effect some improvement b> reducing the source of in- 
fection but, unle«s combined with other «amtary measures, it will not 
produce anj permanent reduction m infection m the population 

TREATMENT 

Santonin, which was at one time looked upon as a specific has little 
to recommend it, and has now been replaced bj other safer and more 
efficient drugs 

Oil of chenopodium (BP) is verj effective but is best given with 
tetrachlorethylene, 1 c cm of the former with 3 c cm of the latter for an 
adult and for children 0 25 c cm of this mixture for everj jear of apparent 
age This should be given shaken up with an ounce of saturated sodium 
sulphate “olution 

For the safetj of the patient it is essential to reduce the dose of oil of 
chenopodium as indicated above, m the case of children, but, since the 
worms are the same size whatever the size of the host the smaller doses 
maj prove inadequate (Mapfestone and Afukerji 1938) For this reason, 
the less toxic hexjlresorcinol ma> be substituted in the case of joung 
children 

Hex>lre«orcmol is at pre«ent available onij in the form of the pro- 
pnetarj caprokol erj staloids (Sharpe and Dohme) containing 0 1 gramme 
or 02 gramme each This is given on an empt> «tomach (5 hours after 
food) m doaes of 1 gramme (5 x 0 2 g) for adults and older children 0 8 
gramme for children between 6 and 11 >ears and 06 gramme for children 
from 1 to 5 jears of age This do=e is followed in two hours bj an ounce 
of saturated «odium sulphate solution (for an adult and less for children) 

In the ca't of either drug if a good reaction is not secured within a 
few hours the purgativ e should be repeated as the early removal of both 
the drug and the dead worms is verj desirable, there is evidence that a 
toxin maj be absorbed from the dismtegrating a«caris 
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I 1?*'^ former medicine ^ill usuall> cure 90 per cent of 

adults, but with the smaller dosaRc in children the cure rate is not eo high, 
ror the latter drug, an all>round 00 per cent cure rate is claimed 


THREADWORM (PIN-WORM) INFECTION OR OXYURIASIS 
EPIOEMIOLOCY 

This infection is world-wide, it is also probablj both the commone't 
and the most harmless of intestinal helminthic infections It has been 
shown to be present in 35 per cent of a general population group u 
Washington (D C , U SA ) and m nearlj 70 per cent m certain chii 
dren’s institutions Writers u«uall> assume that it will be more common 
in the tropics, on account of the lower sanitar} standards in the«e coun 
tries, but this is bj no means a foregone conclusion, as the habits and 
general mode of life of man> inhabitants of the tropics are such that they 
would be less likely to foster this infection than are tho«e of the natnes 
of more nd\anccd western countries However, few reliable figures are 
available 

As well as being an institutional disease, it is a family di«ea«e The 
highest infection rate will always be found in the children 



IS a very small thread iisa 
nematode worm, the TOi^i 
which IS seldom seen is * 
to 5 millimetres long b> u i 
to 02 mm m diameter ana 
the female, which has 
fine pointed tail, is 8 ^° * 
mm long by 0 3 to 0 5 roffl 
in diameter The egg’ ar 
50 to 60 microns long d? 
20 to 30 m diameter, they 
are ovoid in shape 
side slightly flattened, twy 
have a moderately tmcK 
transparent shell, aa 
when seen usually contain 
a fully-developed embrjo 

Their life cycle is » 
simple one T'he eg^. 
swallowed, larv® 
in the duodenum and pa 
down the intestinal ana 

to the caecum, moumng 
tw ice en route, here 
develop into adults, tnej 


Figure 144 The egg of Enlerobtva vermicuUms 

develop imo to 

attach themselves to the mucosa of the csccum and remain 

ovipost the females migrate outside the intestinal canal 1 he egg 
attached to the skm m the grooves around the anu«, to the h^®.. be 
or to the bedclothes, or they fall to the ground where when dry they 




THRE.KDV,ORM (PIN WORM) INFECTION OR OXTURIASIS 


601 


come part of the dust of the room and in an infected hou«eliold can be 
recovered m large numbers from the dust Ijing on furniture or e'en along 
the tops of pictures on the wall The host ma> reinfect himself by 
scratching the skin around the anus or the eggs maj regain cntrj into 
the «ame ho«t or into other members of the fnmi!% in innumerable ways 
and the cjcle will commence again 

The cjcle takes about two months to complete 

PATHOLOGY AND SYMPTOMATOLOGY 


It IS quite ob'ious that in the large majorilj of infected persons there 
IS no pathogene«is There is no \erj conMneing evidence that the worm 
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produces anj legions in the intestinal tract catarrhal inflammation mu 
co®al ero«ions and allergic manifestations in sensitive persons are referred 
to Acute and «ubacute appendicitis are sometimes mentioned in the 
symptomatologN but the fact tl at the worms are found m 5 per cent of 
vermiform appendice® of which onlj a third showed acute inflammation 
and which are remo\ed from members of a population w'lth possibly a 35 
per cent Enterohxus infection rate is not very convincing eiidence of the 
pathogenicitj of this worm or e\en of its pr^ilection for this site 

The female worm however causes analpmntus which leads to scratch 
ing and trauma with the attendant dangers of secondary infection This 
will lead to disturbed sleep and imtabihty and may thus indirectly affect 
the health of a child 

There is a little evidence that m heavy infections in ill nourished 
children some invasion of the mucosa may t^e place with resultant diar 
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rhcpftl and otlicr disturbances, but w ith this po««iblc exception it seems \ery 
doubtful if nn> of the \aricd sjmptomntolog) that is popularlj attributed 
to tins ttorm is rcnllj cnu*ed bj it 


DIACNOSIS 


Eggs will not be found in the stools of more than about 5 per rent 
of infected persons eo that stool exammiftion is u^clc's To find the cffgs 
it 18 nccc««nr3 to take a swab from around the external anal orifice The 
bc«t method of doing this i« with the MH (National Inditute 
of Health I swab 

Tackaiquc^Thc MI! swub js essentially a glass rod rounded at 
the end which is capped b> a niece of thm cellophane about one 
inch square thii cellophane u held m place by a small rubber 
band A useful alternative m a gummed cellophane stnp For con 
vcnience of sterilization and transport this swab is placed in * 
test tube with the other end of the glass rod passed through tie cod 
with which the test tube is closed The cellophane ewab is wiped 
around the anal onlice and the snob « rephe^ in the fc*f tube to 
be tnlvon to the laboratory Here the swab w removed and the end 
placed and held on a large elide on which there is a drop of saline 
while the rubber band is pushed up the glass rod b> means of t 
of forceps until the cellophane is released The rod m ftill held m 
position while the cellophane is smoothed out on the elide it u 
then removed a drop of Mime is dropped onto the cellopbsne 
and a co\er«lip is apniicl Under the low power the side " 
examined and ego will he seen lying between the slide and IW 
cellophane and ndhenog to the htter 



PREVENTION 

Tlic main source of infection Iic« m tlie patients them 
selves and the other member* of (lie household and in tneir 
immediate environment Prevention tlicrc/ore con«i«t8 in 
multnncous and thorough treatment of everv member oM 
household combined with 'i verj complete cleaning of in® 
hou*c and the maintenance of n lugli standard of 
cleanliness Such measures a* providing night clothe® ‘hi 
prevent children scratching their anal orifices and tran«fern"5 
the infection immediatclv (o tJieir mouths will limit 
reinfection but if the child is still infected reinfecti^ v'" 
certain to take place whatever precautions are taken and the problem 
not by solv cd 


Figure 146 
>ilH swab 
(Hall 1937) 


TREATMENT 

Tlie most satisfactory results arc obtained with gentian violet ^the 
dosage is the same as that for strongyloidiasis fsec p 632) but J' jjg 
to divide the course into two 8 day periods, leaving an interval o 
week between courses (Wright A Brady, 1938) Hexy Ircsorcinol is aw 
verv effective, especialfj if the oral administration (for dosage a 
lASis) is combined with an enema of a 1 in 1 000 dilution of t)> a ^ 
drug After the morning dose of hexylresorcmol an alkahne saline 
IS giv en and the bow el evacuated This is follow^ M^llLtained as 
enema of one pint of 1 in 1,000 hexylresorcmol, this should Je retai 
long as possible If the pam and/or tenesmus are severe even after eva 
ation, a warm w ater bowel wash should be giv en 

If the above drugs are not available, tetrachlorethylcnc as pven m 

hooklorm.ntcct.on (scop 626), will be found rclaf.clj -abetnetor. 
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WHIPWORM OR TRICHURiS INFECTION 
EPIOEAdOLOCY 

This infection is agnin world.tmlc. but it k m-nhnhi, 
p-.>..oni „„na u » ■» >- 

ETIOLOGY 

m.a.nt'?r„m ^7''^“"’ '"I*'"™ TnchocepMu. tnehun^) 

grt\ v>om with a filamen- 
tous anterior three-fifths 
Ma a «toutcr posterior 
t«o fiftls, this Rite* it Its 

aiiproprntc name 
mca-ures about 
v^> 22wicron8, it has a 
Joubie dielj the outer one 
of which h bile ‘trained, it 

fi there is a hole 

"fi. ' ’ 'tunins 

bmi " 1'”'“ I''-' 

tarrcl projpct, 
bki I'Wton- 

„l P'^meoecs at end, 
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e-’c* »rf ^'^br\onated 
^hu .« It,"’"'' ™»n. 

tach themspl ° the small intc«tinc The lario* that emerge at 

pa's oTr to the local miicc»«a to obtain nourishment, but 

ndult" or the adjoining ileum or colon where they be- 

'“'^'rdclifaf^ 1 ^ “‘^“'ts attacli them«eht<« to the mucous membrane by 
JiLt and sometimes actualh burj tlie«c for some ciis- 

tto\al surface in a ^^a^ that presents easy mcchamcnl re- 

t* « 'fooh on i t'^raalc* produce their immature eggs w Inch pi«s out with 
‘>ccunL° tJainp «oil Tlic daclopmtntal pha«c from egg to 

fon^iitionsE months After about two weeks under optimal 

ticcomc mature Tiicj arc now rcnd\ for ingc'tion, but 
medium for about it >e8r, and when t!ii> nrc in- 
starts again 
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Hcvs glabrata and f dobana prow in Ccntml and South America where 
thej arc used extcn«i\ eh ns nntliclmintlncs The latex contains a proteo- 
Ijtic ferment but tins can onlj be prcser\cd under conditions of refrigera- 
tion, and it IS not jet commercially axailabic outside the countries where 
it grows (Faust D’Antoni and Sawitz, 1943) In sc\cral countries, eg 
India attempts ha\e been made to u<5c for tins purpose the latex of the 
local species of Ficus, hut so far without success The fresh latex is given 
in a two ounce dose on an emplj stomach, preferably at night after thor- 
ough cleansing of the bowel b^ salines and encmata 

The cure is te«ted by examination of the stools for o\ a 3 to 5 days 
after treatment 1! they arc still ptcKinl, the treatment should be repeated 
after a week’s inler\ al 
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ANCYLOSTOMIASIS AND HOOKWORM DISEASE 

Definition — ADCYlo«loiRiasis or hookwom inleclion that is infection 
bv Ancjlostoma duodenale \ecator amencanus or Ancylostoma brazil 
lense maj be g\ mptoinle«« or if the infection is a v ery heavj one and/or 
the «ubject i® undernourished or otherwise particularlj susceptible it may 
give rise to sjmptoms of Ysrious degrees of severity The most prom 
inent of these are skin eruptions at the point of enlr> or along the route 
of tie migrations of the larvae — conditions knovrn re«pcctncly as water 
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(or ground) Jtdi and creeping eruption ’ — and, when the Momis are es 
tablislicd in the boucl anaemia, cardiac dysfunction, gastro intestinal di' 
tiirbanccs and debilit\ — a symptom complex known as hookworm di'ea^e 
Iho infection is transmitted from man to man by faecal contamination of 
the soil and subsequent entry of the worms through the skin usually of the 
bare feet The infection is endemic in warm climates and occurs in tern 
perate climates when the special local temperature conditions approximate 
tho«e of wlrm climates 

H «toric»l^Thcre are icr> earlj authentic record? of tic exigence of book 
worm difoav in tie Ebefa Pap)rua and unmiMakabfc clinical examples as 
be traced m the medical wntings throughout the ages up to the m ddle of tk« 
10th centu^ hut the real natuie of the disease was not realized prior to 1853 nbpii 
Dilharx dehnitcl> associated Egyptian chlorosis with the pre«eDCe of the worm 
described ten years previously by Dubini in Italy and named Affchj/loiloaic 
auodenale 

y\uclercr confirmed tlese ob«er\ations in Brazil m 1866 nhere he assoemt^ 
the worm infection with tropical anaemia SurpnMngly it was another twen^ 
years before Gram and the brothers Parona showed that the condition could be 
diagnosed by fi iding the o%a in the etools 

The first serious medical Attention was attracted to the disease bj 
Gotlard tunnel outbreak m 18S0 When this tunnel was completed in 18w to® 
workers were dispersed and many were emp!c>\ed in mines in different eountresu 
Europe where they disseminatea the infection the disease wa< for example ^ 
ognized in the tin mines in Cornwall Ancylostomiasis had meanwhle beffl 
recorded in tropical countries where it was confused with the aosmiaa due w 
other parasites as it frequently la eien today 


It was first recognized in America in 1803 here the lofcetion had undoubted 
been introduced by the negro eiaves from Africa as the infection 
tircly by Aeca/or omencanus the predominant worm in tropical A/nca u" 
de«crbed by Stiles m 1602 

In 1803 Looas di^coiered that the ordinary route of infection was not as W 
been presioudy supposed by the mouth from contarainafcd food or nnge« . 
through the skin usually of the feel whence the larva migrated i a tb* 
channels blood stream lungs oesophagus and stomach to the la 

small intestines His epoch making monograph on this subject was pubi uic" 
1911 

Geographical distribution — Hookworm infection occurs in 
all humid tropical countries and in a number of subtropical areas m b 
the northern and the soutbem hemispheres Several outbreaks haje o 
reported m temperate countnes in mines and tunnels where the temP 
ature and humidity conditions simulate those prevalent in tropical coun 
It occurs in the southern states of North America, throughout Cen^* 
America and in South America — in Venesuela the Guianas B*’®*'* , 

guay Uruguay and Argentina — as far south as Buenos Aires 
the countries on the west coast It occurs throughout the west e 
tropical Africa, on the east coast in Tanganyika and rtapt 

Africa and in Madagascar Necator amencanus is the only 
human hookworm in all these countries except for a few areas in ® 

Brazil in Paraguay in Panama and in Portuguese ^Vest , 

although the infection is predommcntlj Necator amemcanvs A cy 
duodenale occurs also 

Ancylostoma duodenale is solely responsible for th® 

Fevet m North Africa especially Tunisia m southern Italy ,_fpction 

and m the mines in Spain and countnes in Europe where the 

still persists Burm« 

In Asia, infection is widespread m India southern C M 
Siam Indo China Malaya the Dutch East Indies ”-1 Jaw” 
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the Philippine®, and New Guinea, and in Queensland in Australia In 
mo«t of the«c areas both species arc found 

In India, there are few areas throughout the plains free from the 
infection, but m ^erJ few places docs it assume «criou8 proportions Some 
of the coastal areas in southern India and Ce>lDn are cAccptions, hero 
the infections are almost solely Ntcalor amcncaniw, and m Ceylon in 
particular it has been a Aery senous public healUi problem In northern 
India, the infection is mainly Aneylostoma dtiodcnale and in the central 
portion of the country and in the north-east proAinccs both worms are 
found but the former certainly predominate® 

Aneylostoma braitliense, a common infection of dogs and cats and 
wild felines in many parts of the norld, is rare as a human intestinal in- 
fection, but has been reported as occurring sporadically in the southern 
states of America, Brazil, West and East Africa, India and Ceylon, the 
Philippines, Fiji, and other South Pacific islands In some places on 
the bathing beaches ol Plorida and Sao Paulo, Us nuisance importance in 
causing ‘ creeping eruption ’ is considerable 

.ETIOLOGY 

The cauial orgatuinu — The two most important hookworms that 
parasitize man and reach the intestine arc Aneylostoma duedenale and 
Necator amencanua, the third, Aneyloitoma braztltense, is rarer and less 
important as an intestinal parasite of man, but i« more likely to give rise 
to a skin lesion known a« ‘creeping eruption' when it fails to penetrate 
the deeper layers of the skin 
The three worms are morph- 
ologically similar although 
rcadih distinguishable from 
one another m their adult 
and larval •tages, their life 
cycles are identical, and all 
three produce very much the 
same clinical pictures when 
they parasitize man The 
three stages of Ancylos- 
toma duodenale, the egg the 
larva, and the adult, will be 
described and any special 
differences e x h i b 1 1 e d by 
either of the other species 
will be noted 

The egg* are colourless 
Ihin-shelled oval bodies 
with bluntly rounded ends, 
measurmg on the average 40 
by 60 microns Most char- 
acteristically the protoplasm 
within the thin hyaline shell is divided into four clo«cly packed but separate 
masses, the egg however when it is passed by the female is usually unseg- 
mented, and becomes segmented during its passage through the intestines, 
or It may develop into the larval etagw Vflthin the shell, 'o that it is possible 
to find eggs m the stools, as un<egmented eggs, in the two , four-, or eight- 
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Figure 149 'The egg of Anevlostoma duodenale 
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thn Ti 'V J* fir't-nnRc lar\nc coilwl ttillijn 

uic '»iicM iht CRR', of i\ccator amrncamut arc lonRcr (Cl to 76 micron-l 
nml mrrnurr jSG to 40 tmcronoi than tho«c of Anci/loshmn duodemle 6ut 
otlicrA\ j'c ‘■irnilar and the (cj«! of Ano/lo^toma hrazihense arc indi«tingui'h 
able fnmi tlio-c of Anrylo^toma duodenale (ecc Frontjspucc A figure IH 



Figure 150 Shcraing dilTercnrc bet«eeD rhtbditoid hna* ^ 
Ai cyl tsiotnn (a) imt of 6fror«(7y/turfe« (&), and al o notched 
fnif of the fifinform /ar\a of 4yronffj/fo« fe* CeJ 


(figure 150, b) Mhich makes them easily distingui'>]iablc from rhabditoi 
hookworm lanae (figure 150, a), and the filariform lar\a of Strongylow^ 
IS unmistakable" on account of it« notched tail (figure 150, c) 


The first-stage rhabditoid Iar\a, whiph »« 250 to 300 microns long on 
17 microns in diameter, usuaJIj emerges from the OMim within "■I, or 
longest 48 hours after the stool has been passed onto a suitable mediu ' 
here the larva feeds on organic matter for about another three 
Its cuticle, and becomes a second-stage la-^^a which is floout douDic 
size of the first-stage This Inr\a continues to feed and grow for an^n 
three to fi\e da>s and then when it has reached about a 

Its mouth closes up and ,t becomes a full, ■'u'’'’'”!’'';' fSr 

non-teeding filanfonn lana This larva soractmies retains '<" raV™;,,, 
a time, but sheds it betore it entora its new host When it re 
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jejunum, the Ian a shed* it« filnnform cuticle attaches itseif to the mtos- 
tinal mucosa, fce<l«, and grows into an adult 

Tlic adult \\onn« arc pmki'-h or croam\ gra\ m colour, cAlindncal, 
«Iightl\ cur%cd, 8 to 13 mm m length with a grciti‘-t diameter of 04 to 
0 6 mm, the males are di-tmctK gmalkr tlinn the females, being seldom 
abo\e 11 ram m length or 0 5 in diameter where is the females ire «eldom 
lc«s than 0 6 in dnmeter The worms of the other two «pct‘ic« are slightlj 
smaller, Necator amencanus Nuncs from 7 to 9 inm In 0 3 for the male and 
9 to 11 b> 0 4 for the female and /lnci/(o»to»/a braziliensc i« \tr\ slightly 
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smaller than this, but there is too much overlapping to allow the making 
of a diagnosis on size of the single individual alone, except of course where 
large ones — that are necc«sanl 3 Ancylosloma dvodenale — are encountered 
Hookworms are distinguished from other intestinal worms of about 
the «ame ‘-ize bv their dor=atl> flexed anterior ends and oval shaped heavily 
reinforced chitinoid buccal cnj>*-Hlc^ In A duodenafe there are two pairs 
of teeth and m iVccator amencanus a single pair of cutting plates 

The life cycle of the worm — ^TJie eggs are pa«sed in a etool bv an 
infected individual on to the moist soil, the stool is mixed with the surface 
layer of the «oil bv the letion of rain bv m'cets such as the coprophagic 
beetles or bv animals, within 48 hours the larvae have emerged from 
the eggs, the larvae migrate lateralU for onh diort distances measured 
in inches but m sandv ‘«oil may burrow for a foot or more below the '•urface 
of the ground Here they develop and when they have reached the third 
larval stage arc infective to man Returning to the surface and hing on 
the eoil or on blades of gra^s or other plants, they attach tliem«eUes to 
the feet of papers by, and immediately burrow mto the 'km U'ualh at 



G12 


TROPICAL INTESTINAL NEMATODE INFEXmONS 


the skJo of the on the dorsum or between the toes, ^here the skin is 
tliin and soft Thc> wiil penetrate at an> other site where the skm is 
Buliicientlj thin Lnboratorj workers, from Looss onwards, have fre 
quentl) been infected throuf;h the hands as also ha\e miners, and bathers 
in contaminated waters arc imblc to be infected at any point on their skin 
surface 


The larvae can penetrate the apparent!) normal skin either through 
the hair follicles or through microscopic faults in the epidermis, they reach 
the blood vessels in the dcrmi®, and, entenng a venule, they are earned 
in the blood stream via the right aide of the heart to the lungs In the 
lungs they penetrate the wall of an alveolus and migrate, via the bronchiole* 
and the trachea, to the epiglottis, in this migration, they are aided by the 
ciliarv epithelium of the respiratory tract At the point of entrance into 
the air sac they cause a certain amount of local damage to the alveolar 
mucous membrane including localized haemorrhages At the epiglottis 
tlicv pn«s into the oe«ophagus pnd now reversing their direction they pa^ 
into the stomach and eventually reach the jejunum, where they attach 
thcmsclvos to the mucous membrane and develop into male and 
adult w orms Not all the larv ac that start from the skin reach the jejune® 
«onic evidently die m the ticsues 


The adult worm is an avaricious and wanton blood sucker that u 
it takes far more blood than it needs for its own nutntion, literally pum^ 
ing the blood out at the rate of 0 07 c cm a day, it has been estimatea 
m the case of Ancylostoma duodenale Neeator omneanus takes les* 
blood 02to05ccm a day 

The female worm lays her eggs in the lumen of the 
the«o have been variously e«timatcd as averaging from 10000 to wuw 
a day The egg output of Neeator amencanus is much less and is usua j 
'■stimatcd nt lc«s than 10 000 a day 

From the time the larvae enter the body to the appearance of the 

eggs in the stools there is an interval of about five weeks It bas 
estimated that 70 per cent of adults disappear from the intestine wit 
year nearly all withm three years, but rare instances of not 

to 9 years have been reported Thus although oviposition is beiie 
to be *1 continuous process, it is fairly certain that a single . 3j.e 

worm will produce 'cvcral million eggs 'during her life time t 
parsed out with the faeces and the cycle begins again 

Tkt viabJity of the ov» and larvae —If the eggs do not W 
into a suitable medium their development will be slowed dowm o ^ ^ 
In undiluted faeces they will survive for a long tune , .limste 

slowed in a «eptic tank they arc destroyed in 40 days in a tropi jyre 
In tlie larval stage in the sod provided the temperature g-gture 

are suitable thev will survive up to 15 weeks They die if the i i 
falls to 50® F, or if the ground becomes excessively dry 

Immunity — The question of immunity in helminthic evi 

yet placed on an entirely satisfactory basis but there is that 

dence mainly based on analogy with helminthic of hel 

immunity plays a far from unimportant part m that prev®“f 

mmthic infections m man There is " otect 

experience of hookworm infection provides some degree oi P^ ” the loost 
reinfection Further children in a community are always 
susceptible 
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In dogs, the de\elopinent and maintenance of immunity is dependent 
to a large extent on their nutrition, and when il] nouri'ihcd dogs are gn en 
an adequate diet, not only do they improve in health, but thej lose their 
hookivorms and resist further infection (Otto and Kerr, 1939) 

In man the immunity appears rather to affect the larvae during their 
migration through the host's ti«sues — the stimulation to antibod> produc- 
tion being possibly pronded by migrating lar\ae that fail to reach their 
goal — than the adult norms in the intestinal canal and there is eMdence 
that the de\elopment of this immunity is dependent to some extent on the 
proper nutrition of the human host 

The effect of diet on the development of hookworm disease is of course 
a well-established fact, but this is not necessarily an immunity phenomenon 
It IS a well-established fact that negroes are Ic^s susceptible to in- 
fection than white persons living under similar conditions This is possibly 
due to their thicker skin Conversely, the thinness of the skin of children 
may also determine their greater susceptibility 


EPIDEMIOLOGY AND FACTORS IN HOOKWORM INFECTION 

The essentials for the development of hookworm infection in r population 
are 

(a) The presence of one or more mfecled persons, m man is the only reservoir at 
least aa far aa An^ottoma duodenale and Aecolor omencontu are coacemed 

(b) A auitable temio around a population unit— a homeatead a coolie ‘line or a 
village a light toil preferably a eandy loam with decaymg vegetation and 
ahade or aome other apecial local condition m a mine or tunnel 

(e) Promiaeuoua defecation or at least a defective aanitary sjatem 

(d) A warm humid climate (or Dicro-climate) 

(e) A population that is largely barefooted in the hot months of the year at least 
and IS susceptible to mlectioa 

For the development of hookworm duease, one should add ■ — 

U) A eub-optimal diet for the population defective especially in iron and protein 

The subject may be discussed further under each of the above six 
headings 

(a) As has been indicated above, a single pair of worms will, during a 
year, give nse to several million eggs which in suitable medium will de- 
velop into a similar numlicr ol 'hooltwonns t'liese could theoretically cause 
a heavy infection in a large number of persons In nature, however, the 
wastage is enormous so that to maintain a high infection rate amongst the 
population a rich source of infection is neces«ary Other factors being 
equal the infection amopgst the population will vary with the degree of 
infection of the soil which in turn will depend on the number of infected 
persons polluting the soil and the average number of ova in their stools 

(b) and (c) Four examples under which these two conditions are 
optimal for the development of hookworm endemicity are given 

(i) The imall homeitead of the poor whUe in lAe toutkem slalet of Amenca 
—Here the knd around the house b limited and therefore well trodden Even if 
there is a privy this may leak and/or be emptied carelessly near the house and the 
children of the household will often defecate promiscuously ePewhere 

(ti) The milage in India e m Benpal Behar, or Assam —These villages are 
sometimes islands of slightly raised ground surrounded entirely by nee fields 
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Tlirn !•< ii-nillj no Mmmr) -i-Hm ind m tltirrKiKJu (lie MlJ.eor dc/sralM 
in tlir oirn ofUn wmif* little «i\ frfin tie Tlie Imt ^nn plajs od 

tin ftool nil cii\ iin I ilc'Mrf iti«| and i>om( of the o\n or Iin'y and it 

niRlit jncknll'. nt wlint i- left if mrannlnle it hit not firm cnfirclj bunrd by dun? 
liortic* o\rn if tlie rpB« niirtnr llii« wrond inlr^tinnl pT««ntte (it ha^ been fhown 
Ihnl llioiicn tlic inijonlv an dr<tro\(d ^ome eiirnvr) tlic\ nrr at Icart tskea 
fiirllirr nlnld nnd tlierr H le^ finnec of their nj;nin coiinnst in ronlict with the 
feet of the Mllacer* Unwrarr when llK«e fields nro flooded a< in man' pbees 
lliej arc for rucnl months carh tear, the dc/ireitinR ground becomes con/incd ta 
n niiich rnialler iirei closer to the house end usuaIIj more shach Such condilionJ 
fatoiir the lirtn winch remnin in the locality and rni) a few days later reenter 
the ?amc indiudiiala feet or infect another member of (lie cpmmunity 
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(ill) Tea eetalee m In^ia — ^Thc tea-garden coolie is often a 
individual wlio althoiijih he rosy bnve a Iatnne.pro'id«l near his 
to answer natures call when and where he hears it which often means ‘*“.’^5®^ 
mornings work, equatting between tea bushes be (or she) satisfies ® \ 

q( rnodestj, avoids the eye of the overseer and places the stool on toe p"®, 
whieh later he and his coropaDions will have to stand while picking the j^j] 
In such cases the chances of both «unml and re-entiy of the hrv® are m . 

(le) II Acre Aiitnati escrcla w ««/ o» manure — This habit is common m 
in particular and freqiicnth comnarativelv fresh hucinn excreta is u«en a» 

The danger to the cultivator !•* obvjou" 

Examples “ucli as the«c could be tnuUipbcd indefinitcij 
(d) Hookworm infection is confined to hot countries except J" 
cooler countries the local condition**, eo. m a mine or .f® ipo 

those of a liot counlrj In subtropical countries during the monlM 
the night temperature falls below 50“ F, lartae will seldom be fo a 
the S and no infections will take place during 
Alabama from December through Mareh Similarlj, in 1'‘>‘ ^ 
the larvae die when the saturation deficiency rises obey e a certaia m 
but this figure depends to some eitent on the nature of the soil, m « 
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Chandler (1927) found that's inches of rain per month ^\as u«uallj neccs 
sary to injure tran^Tni^swn of infection 

In humid area® on the other hand Map!e»tone (1932) found CMdence 
that the large t number of nen infections were acquired m the wann 
months prior to tlie on«ct of the tam\ sca<on \S hen the rams started the 
ground became water logged and un«mtable for hr%al development 

In mine« infection «cldom occurs if the temperature is below 70° F, 
and conditions onlv become optimal m the region of 78® F 

(e) Shoe* or boots even if tho> arc not defective are not a complete 
protection again«t hookworm infection European planters in India, or 
Indian over«ecrs who have to walk through the highl) infective mud in 
tea garden® although thev mav wear goo<l leather boots, frequently bcr 
come infected but of cour«e the infection rate is much lower than amongst 
the barefooted Indian labourer The children in particular of the poor 
whites’ in the «outhcm part of the Unitcil States usuallv go about bare 
footed at leaet in the summer time and m India and otlier eastern coun 
tries the majontv of tlie labouring clashes arc alwajs barefooted 

Miners in European mines at lca«t u«uallv wear boots or «hoc5 but 
m thc®c the infection occurs through the hands from tiic <oi) contaminated 
rungs of the ladder® 

There is no evidence that there is such a thing in man as complete 
immunit} to hookworm infection Iscgrocs arc not «o roadilv infectw as 
white per®on« in the squthern states of America but in India little dif- 
ference in racial «u«ccptibilit> has been noted Children appear to be more 
susceptible than adult® Tlicrc i® evidence that immunitv is to ®ome extent 
dependent on nutrition (see Immunitv p 012> 

(/! \\liil t immunitv to infection i< uncertain there is no possible 
question about the cfTect of diet on the morbiditv produced b\ the infcc 
tion The heavier the hookworm load m comparable population groups 
the higher will the morbiditj rate u®uaUj be but this direct correlation 
between the hookworm load and the degree of aiianim for example in the 
individuals of a group is often absent Tlus ij> probablj a matter of in 
dividual difference® in diet and iron a«similation There is evidence that if 
the intake of iron is 'ufScient there will be no ana-mia however heav-j the 
hookworm load and further the vvnter has frcqucntlj been able to show 
that even in the presence of a very heavy hookworm infection it is possible 
to bring the harnoglobin level back to normal bv iron administration 
alone Similarly wc (Isopier and Da® Gupta 1937) have shown that a 
high protein diet will produce a general improvement m the condition of 
patient® «uffcnng from hookworm disease causing the disappearance of 
the cedema 

Special circumstances and other factors — \Millst the above discus 
Sion probably cover® 99 9 per cent of hookworm infections there are excep 
tional circumstance under which iqfection may be acquired vicariously, 
c g in the iaboratorv and bv bathing in water heavily contaminated by 
fre«h sewage (A«hford ct al 19331 Dog® pig® and jackal® commonly 
eat human faccc« Some of the ov a are destrov in their into tmal tracts 
but manv survive «o tliat these animal® mav act as diescmmators of in 
fection Cockroaches on the other hand have a digestive apparatus that 
destrovfe the ovn and Chandler has «uggc®tcd that in mines cockroaches 
si ould therefore be encouraged 
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PATHOLOGY AND SYMPTOMATOLOGY 

Vanations in the clinical picture — The morbidity will depend on four 
circum'itnncca — (n) the spccjes of the worm, (b) the duration of the ei 
posure to infection, that is, whether it was a single incident (acute) or a 
rcpentcxl one (clironic), (c) the weight of the infection, and (d) the tol- 
erance of the host 

(o) Species.— ^ncj/fojfoma braztUense, the dog hookworm, frequently 
u blood stream and so maj produce only dermal lesionj. 

Although there are some localities where this species is capable of pro- 
ducing the full 8>ndrome, it is undoubtedly the least pathogenic of the 
three species Between the pathogenic potentialities of the other two 
species, there is less diflcrcncc, but Ancylostoma dwdenale is the more 
pathogenic So that the ascending owlcr of pathogenicity is Ancyloslom 
brozificnse, !*iecatQr amencanus and Ancylostoma duodenale Mixed in- 
fections arc common 


(6) Duration of exposure. — The infection 'is usually a more-or le*! 
continuous or at least an oft-repeated process, but rare instances haie 
been rejwrtcd in which single hca\> infections have occnired (Ashford e| 
of 1933) , thc«e latter lia\e gnen us a \aluable glimpse of the pathologies' 
processes that probably occur in all cases but which, being as a rule spresd 
out o\er so long a period, have been difficult to appreciate clinically 


(c) Weight of infection and (d) host tolerance —The chnicsl picture 
shows considerable variation with the weight of the worm infection 
and the tolerance of the host In most areas, the majority of infections 
arc 8jmptomIe«s throughout, while, in others, clinically apparent infcctioitf 
preelominnte The seventy of the symptoms will, on the whole, vary » 
the direct ratio to the weight of the infection, but there will be many w 
dividual exceptions, due to variations in ho«t tolerance (nde eupro) 


Skin lesioni. — At their point of entry, the filanform 
local irritation, no doubt partly on account of the organisms that t r 
carry with them from their septic environment As indicated .« 

is usually at the sides of the foot, or on the dorsum between the toes, w 
the skin is soft and thm Wilhm about half an hour of the w 

Ian a, there is a burning sensation and later the area becomes late 
irritating, a red weal forms, there is local cedema and hypersmia. i 
course of a day or two, the epidermis is raised in the form of small vw j 
and the scratching that the irritation precipitates aids the * tgry 

septic organisms, so that the vesicles burst and discharge their j]- 
contents or become pustular These vesicles or pustules, which are jj, 
multiple, coalesce, and finally an eczematous patch develops 
tion is known as • ground itch ’or * water lorei for obvious reas 

There is some evidence that this local condition is more ,t 

caused by Necator ,amertcanus than by Ancylostcma m 

appears to be rare m Egypt where the latter only is ^.gneciaUf 

India, where both worms are found, it is relatively common, P® 
amongst tea-estate labourers ^ 

The pathology of 'mepmg eroption ■ is tteW 

dependent on the fact that the larvae of Ancylosloma after 

holikworni, IS often unable to penettote all the bet.eeftbe eP'- 

penetrating the ep.detoi.s, the 'j^XaTal^er'Ir a^oSerableJ™'' 


IlIrmiV and the corium in an aimless manner for a consi . . 
Sng a local reaction There .s local mUltration by eo..noph.l» 
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neutrophils, with local hjpenctnia and oedema, and later \c3icle formation 
The worm then moves on and the vesicles along its old tracks dry up and 
scabs form, which later mav be scratched off and the area secondarily 
infected It is u«uallj very irritating The tracks of the larva can be seen 
ea«ilj through the epidermis like irregularly twi«ted threads, tiiey may 
move at the rate of several centimetres in twenty -four hours and may pro- 
duce extensive patterns throughout the skin surface of a limb They 
survive in thi« mtradcrmal locus for several weeks or even months 

Occasionally, the hrvae of the other species cause a similar condition 

The larval phase — In synchronized heavy infections (acute), there is 
evidence that some larvae do not immediately find their way into the 
venules of the skin, but wander m the deeper ti««ues, taking a month or so 
to reach the lung or perhaps never reaching it at all, being phagocytozed 
in the tis«ucs In such cases, acute general sy mptoms, c g fever, which 
may simulate typhoid, and a sharp eosinophilic (75 per cent) ]eucocyto8i3, 
have occurred It is doubtful if m the ordinary spaced infection there is 
ever any trace of this syndrome beyond a moderate increase in eosinophils 

The lung lesioni — The next point at which the vvonn makes its pres- 
ence felt IS in the lungs In escaping from the lung capillaries into the 
air sacs, it penetrates the alveolar mucosa often cau«ing submucosal ex- 
travasations of blood which may even reach the cavity of the alveoli and 
lead to collections of blood that arc later coughed uji by the patient 
Pneumonitis has been reported, but is rarer than in the cases of a«cari8 
and strongy loides infections In cases m which there is an acute, that is, 
a heavy svnclironizcd infection, there may be a sensation of obstruction 
in the throat with difficulty in swallowing and «peaking, but in the ordi- 
nary ca«e, m which the invasion is spread over a long period, it is seldom 
possible to get any such history In acute cases, those bronchial symptoms 
begin to appear as the skin sv mptoms subside, that is to say, nt about the 
end of a week after exposure 

Gastro-intestinal lyinptomf — In the acute case, these ure usually pro- 
nounced, tliere being marked gastro intestinal discomfort, colicky pains, 
and diarrhoea often with the passage of frank blood and mucus, or of 
black tarry stools Even in mild infections m Europeans, epigastric dis- 
comfoH IS a common symptom, it often persists and may be the only 
evidence of the infection In heavier infections that have been spread 
over a long period, especially in poorer cla«8 Indians and other barefooted 
populalMiDJt, tbnsp. ^stEO-intestina! s\mi}tom3 "tand out froiui tha teat ot 
the picture of ill-health Tlie diairhcea may be due to the local irritation 
and the absorption of metabolites m the intestine, but Ashford and his 
coworkers (193S) believe that it may be the result of helminthic metab- 
olites from the live or dead larvae that have gone astray in the tissues 
[vide stipro) 

In the acute case, if there is no further infection, the acute symptoms 
will tend to subside as the adult worms settle in the jejunum, but, if the 
infection has been a severe one and the worms are not removed, ansmia 
will develop as the iron reserves of the body are depleted and other symp- 
toms {vide infra) will appear It is scarcely conceivable that a single acute 
invasion that was non-fatal in the earlier stages, could produce very 
serious chronic manifestations, however, where the infection is a continu- 
ous process the«e earlier symptoms will be relatively insignificant, but the 
symptoms of the established disease will be the important ones 
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General lympton'J in established (chronic) ancylostomiasis —Y^hea 
the ntlnlt worms arc established in the jcjiinum tlic\ “uck blood po«ib!) 
inject «onie ‘toxin’ and make small lesions in the muco®a winch may 
allow «c|)tic nb'*orjiti()n Tlic rccof'nizcd “xndronic of nncvlostomia'is will 
now dcxclop 

Tlic fiiII\»<le\cIo{)td itnrylnstomin«is ‘•Midronie shows a patient with 
ademn of the cxtrcnutiis and face — tlic pufTj pale nnc\lo«tomiasis facies 
— mucous niemhrnnc'* aliiiovt white, hair scant), and a protuberant ab 
domcn The patient has a \annt cxprc'-sion, he lias no cncrpj and is 
indifferent to his surrounding*! lie complains of palpitations and !*> breath 
Ic-'S on exertion lie •'uffers from dimness of M«ion and night blindnes 
Examination shows that his heart (both nglit and left side) h extremely 
dilated there is usunllj a mitral sjstolic murmur, and sometimes one at 
the pulmonar) base, liia pul«c is rapid, and his blood pressure low His 
tongue ha*! a wa^Ji-Ic-atlicr appearance anti often a bhek streak down the 
centre A xxnlcr> diarrhoea is common 

The cardiac changes, which arc all *«tcondarx, to scicrc endocardia! 
damage that is in turn cau»c<l mainly b\ llic anamia, arc ca®iN reier«ible 
when the blood picture i« imjiroxcd In anti anainic treatment alone, but 
there arc a ffcw ca«c3 in which this improxcment will be delayed until 
the worm'* arc expelled, tlu^ suggests n possible «ccond factor of a toxic 
or an allergic nature (Hcilig, 19-12) 

Patients will usually have taken scxcral xcars to reach this mi erable 
state, and m the ca«c of children, their pliysical and mental dcxelopmmt 
will hn\c been retarded, so that a child of 16 years of age may physically 
and mcntalh appear to be no older than 10 years, and at the same time 
he will lack the childish energy and desire to play with other 
Sexual maturation is nl«o retarded A curious craving manifested by 
gcopliagy (or eating of earth), often develops 

The amrmio is jicrliaps the most striking morbid change and it w 
ccitamU the tno«t easily measured so that the blood picture vnll be di^ 
cu««ed in some detail 


Blood picture — Tb< cause of the anicmia — Until a few ^ 

there was much difference m opinion on the actual cau'C of hookworm 
anmniia It is now v^cll cstablishcil that it i'* a true stcondnrv ananiio 
to the adult worms continuously pumping large quantities of blood , 

host's circulation into the lumen of the intestinal canal The lost oi 
has to be replaced and this can only be done at the expense of tlj® 
of iron and probably other blood forming substances Even with a ne y 
load of wonns, anmmia can be prevented or even cured by giving the p 
tienl a good protein diet- plus medicinal iron but, in persons living on 
borderline of iron starvation anxraia wiU ne caused by quite a mooer 


load 

While most cases can be cured by iron administration alone (t 
tnfra) there are a few exceptions in which the normal blood level ^ 
be regained without the removal of the wonns, this suggests that the w 
may also introduce some toxin or alleigm that depresses ha?mopoietic 
tion However, m a small senes of cases in which a large number 
examinations and sternal punctures were done, we (Napier, 
and Majumdar, 1941) faded to see any evidence of the these 

on the bone marrow of the hyp^hebcal toxin and we 
few exceptions might be the result of malabsorption of some essential 
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forming element, as a re'-ult of cour*c, of d\'»function caused the liook- 
worm infection 

The nature of the antemia — A more striking reduction in lixmoglobm 
can occur m hookworm di«ensc than in an\ other disca«e of equal serious- 
ness The wntcr has «cen tei e«tatc coolies walking into the dispcn«an 
with a hemoglobin percentage tint was cstiniateil b\ the tea c«tate doctor 
ns 5 per cent on the TallqM«t sfftlp The blood tint came out when one 
pneked the finger of such patients was a thin wnterN fluid which would 
not make a proper smear e\en on a «cnipulou«K clean «lidc The colour 
wi- in fact, well below (he 10 per cent nntehing on (he Talfqust sctIc 
and b\ more accurate methods a figure of 1 5 grammes of hamioglobin per 
100 ecm of blood was not an unu-ual fiixlmg with 900 000 red cells per 
c mm and a packed cell ^olume of 6 per cent tins gi\cs a mean corpuscular 
liTmoglobin (MCHi of 16 7, /, a mem corpu«cuhr \ulume (MCV) of 66 7 
cu /« and a mean corpuscular haemoglobin concontrition (MCHCl of 25 0 
per cent It is thus «j microcMic In pochromie anirmn The picture is 
nearh alwn\s a microc\tic h\ |>ochroniie one, but of cour«c the an^mn n 
not usualh ns extreme a* in the example quoted 

There arc usualh a few tionnobln«t« present and 2 to 5 jicr cent of 
reticulocates, the aan den Bergh reaction is negatne 

There is often an increase in bloo<l xohime thi>. coinpen ate* to onie 
extent for the extreme anamia and po««ibl\ explains win patient* can Inc 
and eaen ^ork with such 1 iw percentages of Imiioglobin There is a (Ic 
crcn«e in the «erum protein* ami m both calcium and cholesterol 

The white cell count — The total count is u«ualla between 5000 and 
10000 per emm That i« more or lc«« normal but the co«inophil percent- 
age 18 u ualli raised An aaerage count of 14 per cent is not unisual but 
in the a era heaxn infections the count i« often within normal limits or 
eosinophil* max exon be ab«cnt 

Gxitne acidity —There arc conflicting statements in the literature on 
this subject \\e found m a scries of 28 Indian* that the gastric aciditx 
xxa« normal or increased in 21 tor 75 per centi and that the relation be 
tween the hookworm load and Ion ga«tnr aciditx was if anj thing a nega- 
tixc one but that there wa« «oinc relation Itliough not a significant one) 
between ga«tric aciditx and bsemoglobin percentage, suggesting that hook- 
worm infection did not cause acblorhxdrin but that achlorlixdria was pos 
siblx an independent contributory factor in the cause of anaemia There 
were in this senes onl> three cases of complete achlorhxdria Anti ana?mic 
treatment causes no striking iroproxerocnt in the acidity 

F*cm — The stools are watcrj As well as the ox a which will be dis- 
cussed below, there is ncarb nlwaxs occult blood 

DIAGNOSIS 

In the parenteral phases — ^Tlie diagnosis of the 'ground itch* xxould 
be difficult without the epidemiological background and the condition is 
likely to be confu«cd with the sccondarx pjogemc inx anions in tinea infec- 
tions and of other skm conditions, but • creeping eruption * produces a 
map like effect on the “kin that is xeiy characteristic Gnathostoma 
spmigeruni and the larxa? of the flies of the genus Gasterophilits may pro 
riuce somewhat simitar conditions Howexer both of these arc more liable 
to cau^e deeper tunnelling and ab«cc«s formation though the diagnosis can 
onl> be made with certaintx bx the reooxerx and identification of the worm 
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or llic fl^ ninggnt from the Jc«jons 'r}]crc is Jittlc opportunitj to male an 
accurate (Iinpno'’i« at nn> other staRc of the parcnterol infection, slthough 
in n feu ca«es larva? have been couched up from the lung 

In the intestinal phase — Tlic clinical picture of hookworm di*ea«e is 
n characteristic one and 'o also is the anarnia (ndc supra) but it would 
not he justifiable to make n diagnosis without the confirmation of «tool 
examination Tlie finding of hookworm ova in the stools is evidence of 
kooKuorm infection, but even when the ova occur m relatively large num 
bers and the patient is nnTmic this is not ncce««arilj evidence of kookwom 
disease, ns the nnTmin ma\ have some other cau«c Many populations 
have an infection rate of almost n hundred per cent without much roar 
bidit} dircctlj due to the worms and great care rau«t be taken to view 
these hookworm infections in their proper perspective and not attribute 
either too much or too little to them In the earlj dajs several experienced 
investigators made serious mistakes in this direction (eg Giles in Asmara 
attributed knla-azar to hookworm infection) In the absence of other 
obvious causes of illness and on the finihng of perhaps a single egg it u 
often tempting to label a patient ‘ ancvlostomiasis but this should not 
be done without fir«t carrving out a verv thorough investigation to exclude 
other causes and finnllj appljing the therapeutic test On the other hand 
light sporadic infections m some social groups in Europeans in India for 
example, mav be responsible for mild but troublesome gastric inte«tinal 
disturbances «uch as continuous epigastric di«conifort and thej should 
not be ignored 

Examination for ova —It will bc po'sible to make a diagnosis in anj 
clmicallv significant infection and even a rough estimate of the hookworm*^ 
load bv a direct examination of a stool emulsion under the micro«cof« 
but for recognizing verj light (initial or residual) infections for 
in testing the cfiicacv of a drug, concentration (eg floatation) methods 
should bc u«cd 


Direct eTamination — A pmall piece of slool i« placed directlj OD a large nu 
scopic elide 3 b) It* inches » htfle saline sufficient to make a 
added and a large coierslip !»/ bj % inches is placed over it The whole P® 
under the covershp is evamined with a low power % objective and a no lo J 
piece Penodicall) it may bc necessary to bnng the l/6lh objective into ^ jg 
to identify some special object but the initial search for ova should oe ^ 
wvth the low power lens. Three negative «lwlcs may be accepted as evidence 
there is no clinically significant infection 

Floatation methods . — A piece of stool about the sue of half a f W 

m a round bottomed centrifuge tube Tap water is added and the stool em 
The emulsion is now filtered through wet checwi-clolh (16-20 /re<b 

centrifuged at high speed for 70 «ecoDds the supernatant fluid is PO“ , . _,per 
water added and the centnfugaluation is repeated «evoral times ‘ 
natant fluid w clear A small amount of 33 per cent ainc sulphate solut on v ^ ^ 
erav itj 1 180) is now added to the sed ment which is broken up wifn a s jj, 
and the tube is then filled almost to the top with amc sulphate solution 
centnfuged for 70 seconds A few more drops of solution are added v-eo 
with a pipette to fill the tube to the brim and make a meniscus ud ® 

IS placed m contact with this meniscus ova tend to adhere 
This IS I fted off placed face dovsnwards on a slide and examined lor ^ 

In the absence of a centrifuge the xmc sulphate solution can natcr 

rectly to the feces mixed thoroughb and allowed to stand for a 
after which the floating ova are collected on a coverglass in the way 

above Treat of * 

Lane a direct centrifugal floatation method which entails the empl^ 
.Tec.Tappai.lm .a depcpdeol on the amt pnoe.ple it » poenbly the !«■ “ 
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for finding Ihe last egg m a ‘•tool but tl»e former of the melhods de«cribed iibo%p 
falls \er} little short of lane a method and is suffieientli accurate for all practical 
purposes 

Estimating the hookworm load — ^TIic methods for doing this before 
treatment are nece««anlj rough, but it is gencrallj considered that one 
female worm will pa'is enough e^s to rcprc«ent 80 eggs per gramme of stool, 
and, on the a««umption that the sexes are equallj divided, this means that 
each 40 eggs per gramme repre'ents one worm 

^^e have adopted the principle of grouping hookworm loads as 
follows — 

I Light load = under 2000 eggs per gramme 

II Moderate load = over 2000 but under 10000 eggs per gramme 

III Heavy load ~ over 10000 but under 40000 eggs per gramme 

I\ \ery heavj load — over 40000 eg^ per gramire 

The la«t figure is equivalent to a load of 1,000 worms 

After treatment the worms can be counted b> collecting all the stools 
for 48 hours and wa«hing them through a fine (1-mm me«h) copper sieve 
The adult worms will be held back b> the sieve and can be counted 

Tlierc arc several melhods for estimating the number of ova, but the 
following modification of the original Stoll method is in the writer s expcP' 
cnee the be«t — 

TacKat^at— A test tube of euiiablc sue is marked ut the 27 cem and the 
30 can level* Decioormal eodiiim hvdroxide i* poured into the tube up to the 27 
ccni level and portions of stool added until (be fluid reiches the 30 exm level The 
contents of the tc't tube arc now poured into a bottle containing glan beads and 
the test tube wa<hed out thoroughly with a measured 60 ctm of N/10 sodium 
hydroxide which is also added to the bottle The final dilution of the stool is thus 
about 1 in 30 The bottle is corked and shaken thorouKhI> and if necessary left 
overnight to en urc complete di'inlegratioo of solid fsces \tith a measuring 
pipette csactl> 015 erm of emtiNon i< placed on a large slide and a large cover* 
slip placed over it The number of eggs on l«o such slides are counted This 
figure multiplied by 100 gives the number of eggs per gramme of stool 

Other diagnostic aids — In«faticc8 hnvc been reported m which, though 
no ova were found in the stools, adult worms were found post mortem The 
usual explanation is that the®e have all been mole worms If this state 
of affairs i« EU«pectcd, the therapeutic tc«t and careful examination of the 
stool* for adult worm* should clear up the point 

The finding of an cosinophilia will naturallv lead to a suspicion of 
some helminth infection but will be of no real diagnostic value, further, 
when the infection is a heav^ one and the moihiditv considerable, there 
will u«uall> be no cosinophilia 

If the examination of the stool is delajed for anj reason the ova maj 
hatch into rhabditoid larva?, and tbc«e will have to be differentiated from 
rhabditoid larve of Strongylozdes The most striking point of difference 
IS the verj short buccal cavity of the latter In extreme ca«es, filariform 
larva maj develop but the differentiation of the«e from the filariform 
larvie of Strongylozdes pre'ents little diffieultv as the latter have a notched 
tail that 13 quite characteristic 

PREVENTION 

Introduction — It will first be necessary to make an accurate assess- 
ment of the problem to be faced This will require a clinical survey of rep- 
resentativ e groups of the population, including at least «ome rough estima- 
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tion of IiTinoRlobin, nn examination of tlic etool*. prcfcrabl> of the same 
imliN ulual's, and nn cbtunntion of tbc porccnlnRc of infected pcr®on« and of 
tbc (Icprcc of llicir infection— a better cvnlimtion of the latter will be ob- 
tninc<l b\ cla«<ifj inp the population necordinp to the number of ova the) ftw 
parsing (see p G2I I than bj norkini; out nn nv ernpe for the whole number 
examined — and flnnll>, if iicv^ible, nn c«tiinotion of the infcctivitv of the 
Foil* in nrcn« i\ here ino^t infections are thought to occur, this la®t inve'tiga 
tion should be made at several di/Torcnt time« of the \ear Thc«c examina 
tions w ill liav c to be repeated penodicoU) to measure tlic success or failure 
of the procc<hirc (For short descriptions of the methods of stool exaraini 
tion see p 620 ) 

In order to obtain a \icn of the subject of prevention in proper per 
epcctivc, it should he con<»ulercd vmder two headings, namel), (I) the pre- 
vention of hookworm infection, and (II) the prevention of hookworm di** 
en«e, dc«pitc the fact that there vvdl be much overlapping m the two aims 

(I) Prevention of Infection — The reader is asked to turn back to 
p 613 where the five essentials for hookworm infection ore given, we in!i 
consider the subject under each of these five headings 

(a) Man is the solo reservoir of infection of the two important fpeciei 
so that cfTcctivc anthelminthic treatment will have the double re«u!t of 
curing the individual and reducing the source of infection m the community 


(6) The circumstances arc such that it is seldom that onvthing ca® 
be done to improve the terrain, but where the area is n very limited one as 
m mincF, attempts have been made to reduce its suitability as a medium 
of infection by treatment with such substances ns common salt 


(c) The proper di«po«a! of human fmccs b\ in*toIIntion of 
latrines, and the encouragement— or the enforcement— of their u*® 
whole population is the crux of the whole hookworm problem, ^ 

this IS possible all other preventive measuTCS become subsidiary 
not the place to di«cu«s methods, which will naturally vary with the conai 
tions In some places in India, the bored-hole latrine has been a ve^ 
u«cfu! solution, ns the individual nature of this system obviates the pmj 
dices that arc entertained regarding (he communal latrine It is of i 
utmost importance that any scheme that is introduced should be 
workable and suited to the special circumstance", it must not 
break down, as an unsatisfactory falnnc wiff do more fiarm 
This aspect of prevention is sp importmt that it mu" t nlw ay s be reme^ 

•£teimalto?t of lanee tn toil — ^This m most ensjlj accomplished by 
technique which depeods on fhc fact that larvae wilJ migrate out ^ ihriinue n 
water that com^s in contact willi tho lower surface of this sod The teenn 4 
described by Craig and Faust (1913) as follows — 23 tm 

The simple apparatus used consists of a glass filter funnel of tS to 
diameter (preferably ribbed) placed m a convenient rack or ring-stand Md co 
at Its lower end vnth a short rubber tube provided with a pincb-coclc ", wd 

pie to be tested is placed in a little basket made of 1 mm mesh bronre 
with cheese cloth Luke warm water is placed in the funnel and its neiga 
lusted that the lower level of the soil will come m contact with toe uppe 
the water when the wire basket is set into the funnel VV ithm ten f®. “Jf ibe 

nematode larvs m positive sods may be observed migratmg down siciu 
fuMel The maximum yield takes plate within the firet hour after th® 

cock should be opened about 25 to 50 cc of water drawn off into a tert t w 
suspension ncntritugaiiied the siyematant fluid pip'tted off 
® j ont nonrpd OD to a slide for examination The examiner needs coitt 
skdUnd experience to differentiate hookworm and Slrongylotdes Ian* from ne 
free living in the sod 
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bered that, wlmtc\cr otiicr mca'^tjrc^ are taken, tiic onlj enduring solution 
\iiil be proper disposal of human excreta, the «ourcc of infection, and a 
beginning niu«t be made to this end 

Education and propaganda will pla\ an important part m tlic pre- 
\cntion scheme, as not onh has umler^tanding to be imjiartcd, interest 
aroused and ingrained iiahit broken but quite often ictivc prejudice lias to 
bo o\ercomc 


^\hcre human excreta is u«c<l for manure cither “cptic tank treatment 
for a considerable tunc, at least 3 months m a tcmiicratc climate or sjx 
Meeks in a tropical one, or «onie other mean® of sterilization’ must he 
emp!o\ed, c g the luhlitinn of lime to a diUitum of J in 500 or mixture with 
litter to make a form of comjxi't and huri il m the cirtli wbicli Mill raise the 
temperature sufllcionth to ilcstrox tin md iarv i But tins particular 
problem is a difRcuU om awl lus not ^^t Into «atisfactonl\ «ol\cd 
{<!) Climatic conditions an matters otit<ide human control 


(cj T)»e Hcarjn,.' of gowl iKXif* nr -hoc iriJJ derrei«e the chance of 
infection hut not stop jt lompkttK lnlcs« this u nii cntirch foreign 
custom amongst the jicoplo the Mcaring < f bool® or shoe® should bo urged 
Propaganda Mill again find an itiii>ortmt place here 


II Prevention of hookworm diseare — It !» again ncce«sar\ to re- 
capitulate Certain fact' iwi't lx. rtnumhercil 

(i) Ilnokttnrmi <to not nwkrco no iiiiitlii lx ilioii »uhm l!ii liotU o{ tlie ho«t, 
80 Ihit witlioiit rc>mfc'Uon tlicro will be no ineiei » m dicir mimber hut m fact a 
rrJifiicJi rapid mhiction nf " 0 1 er cent in (lie /}f»f 1 car f I i-oiik ah«cnpn»> 

Mill occur If fir infeclioD H not l< <h ««l «i will ln\c to hi ropcilcdb reptrn- 
I h«l a\c thu* ha\c the einiilion 


hookwonn load 


the fjle of uc<i ui ition of infctlion 
the rale of worm loss 


(n) Tlic litxikwnrm lonl at an\ |yirli(-ul>i iiiomoni Mill iir) fiom tme norm 
to *eiertl tlioii-ind tin 1 Miiiilirh l!x infeitiun iiitt hi ritlier sub cltmcil or 
stmploni UK , lioMc\or the reJition b< tween tliese two fact® i® not a simile aixl 
(lirett one hat moihidit® I' det>endenl nPo on the lolennee of the ho®t or in other 
Morti- 


ruorbidil} 


hookworm loa d 
ho»t tolernnee 


(ill) Hoat tolefanee H dejicntlenl on eertam fixetl ftrtor® meh a oee and raee 
but it 1 ® al'o infliieneetl con'idcMbb l>> a aanible fietor the diet of the ho«t 


The cacntunl aim of prevention is the reduction of IiookMorm mor- 
biditj in the population It Mill be seen from tlic above equation® that 
this can be done bj 

(ij) reduring the liookwonn load or 

(b) inereasmK the toIcraDCc of the hosts 


The liookMorm load can be reduced bv 


(c) elecreasine the rate of 8 cqiu«ifion of infection or 

(d) incrrasinu the rite of worm lo « 


/ ^^ecan achieve (c) mamlj bv improving environmental hjgiene (vide 
supra) but there is some evidence, mosth on analogv with canine infection, 
that diet affects the rale of effective infection* and (d) will be achieved 
b> anthelminthics and to «omc extent possibh a}«o bj suitable dictarj 
The only practicable measure for achieving (6), increase in tolerance is 
also by dietarv' improvement 

• Referring to the number of worm® thst actiiiH} irach the bowel 
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Thu«» to summarize, hookworm morbidit> can be reduced bj — 

{«J Impro\cmcnt in cn\ironmcntnl hjgicnc {sensu lato) 

(ti) Antlielmmtiuc treatment 
(m) Improvement in diet 


It must be (juitc obvious that if the rate of the acquisition of infection 
13 sufiicicntl) decreased hj sanitar} improvement or the rate of worm lo's 
is Bufiicicntlj increased b> mn«3 treatment or both effects are brought 
about tlie degree of infection of the population will decline and the average 
hookworm load will decrease and cvcntuallv fall below the morbidit> level 
if in addition the diet of the population is improved this end will be 
achieved at an earlier date In this wa> the morbiditj in the population 
maj be rccluccd without achieving the ideal of a perfect sanitorj sjstein 
which in most eases will be impossible or the complete dewonnmg of the 
communitj whicli in most ca«es will be impracticable The great disad 
vantage of this method of approach is that continued vigilance to en'ure 
that there is no dangerous increase in the hookworm infection m the popu 
Intion and u«uallj pcrioihc retreatment will be necc«sar> 


Policy — There hav c in the past been tw o schools of thought The more 
realistic school demanded a reduction in the hookworm morbiditj on the 
lines indicated in the la«t paragraph success being measured b> the rcduc 
tion of this morbiditj in the communitj The idealistic school considered 
that the aim should be the removal of the last hookworm failure to achieve 
this being measured m terms of the number of infected pcr«ons left m the 
population 


'\\c will consider the latter first It is impossible to criticize the ideal 
but how far is the aim practicable’ To achieve complete success not only 
the sjmptomatic cases but cverj member of the population who 'hows any 
hookworm infection must be treated (if he will consent) To en«ure tne 
removal of all the worm* even bj the most efficient method at 
treatments will be required m a large number of cases and an 
method of stool examination will be nece«'arj to check the results “V 
this whole process will usuallj have to be repeated at monthly 
for a period of four montl s to catch all the fresh worm® — tho«e nngrntios 
in the tissues and those acquired from larv® surviving in the 
first ma«s treatment — before tl cj can produce anj eggs Even then a 
worms maj escape and should complete success be achieved a ca« 
visitor might reinfect the ground and start the whole infection cjcle 
There might be occasions when in an isolated community such a 
would be both practicable and advisable but as a general rule ^ 

success would be "o improbable that it would be scarcelv worth attemp 

The policy of the realistic school is the one now generally 
Complete treatment of the whole community is not usually 
treatment is concentrated on the members of the families or of the ^ g 
tion groups in which any cases of hookworm disease are found 
of anthelminthic treatment is given to each member and medical trea 
for the amemia plus a second course of anthelramthics if necessary v 
with clinical evidence of the disease The most favourable tune 
such a course of treatment is dunng the wne* 

which transmission does not occur eg m the southern states oi 
the temperature prevents transmission between November ana i 

By this modification of the mass treatment programme much 

consuming laboratory work is saved and the number of treatme P 
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reduced % erj considerably, although it may be adnsablc to repeat the treat- 
ment every feY\ jears It has been found that, if this procedure is com- 
bined Mith the proAnsion of latrines, and the dissemination of propaganda 
regarding their proper use, a steadj decline m morbidity will take place 
jear by jtar 

In conclusion, it must be remembered that none of tliese measures 
mentioned abo\e can be put into effective operation without explaining to 
the people the cau«e of the disease and the necessity for their whole-hearted 
cooperation, so that to the measures sunimamed on p 62-t mu«t bo added, 
(ii») Education and propaganda 

TREATMENT 

This must be considered under the two major headings, (I) treatment 
of the parenteral infection, and (III treatment of the intestinal infection; 
and the latter can be divided into <ai specific treatment and (b) general 
treatment 

I. The parenteral infecticn.— -Except that in the case of ‘ creeping 
eruption’ the larva* of Ancylostoma brattliense ma> be destrojed m the 
skin by the application of carbon dioxide snow (‘ dry ice ') or by the ethyl 
chloride spray, no method of affecting the larA’s before they reach the in- 
testinal canal is known Antncptic lotions and dressings should be applied 
to the skin lesions to obviate or cure seeondarj infection 
II Intestinal in/ectlen. — (o) Specific. 

Hiiterieil — Pnor to about 1917. chloroform beta-naphthol, and thymol were 
the pnacipal drugs ii^cd, of the-e thymol was undoubtedly the best A dose of 
eixt) grains was giien to an adult, usually in divided doses, there were often un- 
pleasant b>e-elTecu which might be eenous if alcohol were taken Three treat- 
ments at least were u<uall> required to reduce the worm load to a negligible level 
Th>mol IS a relatively eapcn<>ve drug and, ns cheaper, mfor, and more eSectivc 
drugs have since been introduced, it only deserves mention in an historical section 

Chloroform and oil of eucalyptus was the standard treatment for this and 
other helminth infections in the early da>8 of the century and de'encs honourable 
mention, whereas beta-napbthoi is quite useless m safe doses, and it is diffimlt to 
see wh) it was ever advocated 

In 1915, Victor Reiser used oil of chenopodium in over 10000 cases 'with suc- 
cess and no bad results ’ This druic, that had been first suggested by SchufTner and 
Vervoort m 1900 depends for its efficacy and its toxicity on its escaridole content, 
this unfortunately varied in different samples so that in different workers’ hands 
results were not uniform, and dangerous bye effects, including some deaths, resulted 
in a few ca’es It is now a standardized pharmaeopceial drug and is very useful m 
muted ascans and hookworm infections, when it is combined with carbon tetra- 
chloride or tetrachloreth>Ienc. but given alone for hookworm infection ita effective 
dose (3 for adults) i» d ingerou«ly near ifa toxic dose, so that it has been super-' 
«ecled except for mixed infection* 

In 1922, Leach used carbon tclracblonde in man a drug that had been used 
successfully in dogs bv Hill, and it was later used in hundreds of thousands of 
human case* without apparently causing any iH-effects At this time it was by far 
the most effective drug It was shown experimentally, however, to have a very 
damaging effect on the liver cells and several cases where this followed therapeutic 
doses were reported Further, if any alcohol was taken immediately before or 
shortly after the carbon tetrachloride, the liver damage was likely to be extensive, 
and several groups of fatalities amongst subjects of mass treatment were reported' 
Such incidents had a very serious eff'ect on treatment campaigns and this drug 
fell into disfavour for this purpose, although it was still used extensively, and still 
18 for the treatment of such patients Under hospital discipline A safe dose for an 
adult 13 3 exm, and for children 05 c«n for each year of age It is given m the 
same way as tetrachlorethylene (tide tn/ro). but special emphasis must be plac^ 
on the dangers of taking alcohol, before or after 
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In 1925 IrtiB(lilori t|,jloD»- «o» inlnnlmr.! It i>| i)rarr(l Ho Ijtc lo l-o ii«iia 
llio CTtrn'-no nork(ron«r roimdition trrnlmtnt (iiini nii.n« w that Jt 
rrtrnine iJii rccoenilion lliil it dr-rr\c« Ifi)Kf\(r it In- now Iren u<c-i in 
jrol>»t>G n ntilliiii) or t»i>Tr nnd onh \tT\ ftn ill-cfTrct- and no fatilitic* Imie 
brrn nportnl A finclo triatmrnt ina\ ho r\i*rrt((l to rpinoie 99 ncr crnt of 
\rcaUir am<neniiui nnd 9G |rr crnt of Atei/hitliimn tliolcinU 


Tetrachlorethylene (CC’1,» i» nnehmhttflK tlie drtiK of choice It a 
best jtiAtn m tlic form of n Mt^pcnMon m «nturntc<I wkIuiiii «ulp!iatc, 4 cem 
of fctrnclibrctliAlcnt i** Ahnkcn Mgouroiioh in n -toppered bottle containing 
two ountc** of Filurntcff solution of fodium Fiilplnto nnd then taken b\ tfie 
pnlicnl before it 1ms time to gelllc 


The do«e for children is 0 2 c cm for cacli a car of age The drug diould 
be taken carlj in tlic dai on an empu stomach Some worker® adiocate 
the giAinB of an ounce of fotlium «ulphato in lialf n gin®® of water the night 
before the nnthclmintliic, but there innj be admmi«tratiAC difficultic® about 
this and MnpIc«tonc consider- it unncce«sar\ 


The onli ill effects are a -light rcn-ation of piddinc-® and in fome 
cn«ca exhilaration ns occur- after taking alcoliol The trcatinonf mm be 
repented in a week’s time if nccc— an 

If there 13 a mixed a«cnns and hookworm infection, oil of chcnojioibuiii 
i cem , -hould bo added to the tctrnchlorctbAlcno unilcr the ®ame routine 
Hexylresorcinol (1 3 (lih\dro\\-4-hexAlbcnroIl, although shghth W 
cflleacious than tctraoiilorctliAlene, hn« a sjiccml ii-e m *cnou*Iv debilitated 
patient" It IS the least toxic of the anthelnimtliic- m general u*e, d >3 
gnen in one gramme do«es, m fixe hard gelatin cnp«ulcs containing 02 
gramme each The do«e for children under 6 jears is three cap«ulea (0® v 
and for ol<ler children 4 cap«ules, (08 g) The capsule", which oust » 
swallowed and not bitten or a local irritation will be cau'ed, are taken 
nn cmpt\ stomach and arc followed bx a sodium ^ulpliatc purgatne bnder 
no conditions should oil or alcohol be taken in conjunction with this tlmf 
The drug maj be repeated if necessary after nn interxnl of three uax 
Checking results of treatment — If till® is to be done accurxfclj tl® 
stools must be -crccnod for den<l wonn® tiide swproi, but for ma«a trea 
ment it w ill seldom be po«®ible to do onx thing more than examine the 'too 
for ox a This should be jiostponcd until about the sexenth dax after trea 
ment, ns otherwise eggs pa««cd b\ worm- before the treatment was p'® 
mn> be encountered and xitihtc conclusions If there Nre still more ' 
200 eggs per gramme, the treatment -hould be repeated 

Jb> General — Malnutrition i- a eoramdn accompaniment of 
worm infection and whcnexerpo-sible a general dietarx improxement 'oo 
be instituted An increa«e in the intake of both iron and protein ^ 
ticularlj indicated, however, the improiement m the anemia j, 

be unnecessaril> delayed b> relying on dietarx iron but medicinal 
-bould be given whenexer nece-sar> It ha® repeatedl> been .jjy 

anthelminthic treatment without iron administration will effect little ii ^ 
immediate improvement m the anaemia (see figure 152), but on tne 
hand, as has been indicated above in manj cases it is .erf 

the blood level up to normal by iron adrainietration alone and to 
anamic patients it is preferable to gixe one course of iron ™ of 
mim-tration of the anthelminthic, to be followed b> a second cour 
iron,^f necessary, after the deworming {see figure 153) 

Iron can be given conveniently m the form of ferrous sdipbaf® 
grs VI thri times a day for 21 days, a total dose of 378 grams, or bett 
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etill in a mixture For t)ic mixture 12 grams of ferrous ammonium sul- 
phate (Fc SO, SO, 6H O), in half an ounce of dextrose, is taken 

three times a da\ for 21 dajs Tlic iron content of the mixture is a little 
Ic's than that of the tablet* e\cn though the do«c of the salt is doubled 
but none the le«s the rospon«e to the mixture is U'Ualh more rapid Two 
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Fiaiirp 1S2 Mio^ine aWnec ot effeef 
on hirmodobio lei el ot three dores of 
3 c(m of C,Cl +1 cem oil of eleoo 
podium within a penod of 8 weeks and 
immedinte effect 18 grains of ferrous »«l 
phale daiJ; 



t-ieure lU Showing the immediate 
cfficl of IS grains of ferrous ammo- 
nium sulphite dait> before deworm 
mg 


21 das courses of iron arc u<ualh sufficient to bring the hemoglobin to 
normal c\cn in the mo«l «c%crclj ana*mic cases the result of treatment 
should be checked b\ blood examination 

The writer questions ulieflier it i* eter noeessarj or e\cn adiantageous 
to gne a blood transfusion in an ordinarj ca«e of hookworm infection 
how e> er «ex ere the antemia, in view of the extremeh rapid response to iron 
that can be expected but m tlic special cn«e eg of the pregnant woman 
who IS nearing full term this will perhaps bo indicated 


PROGNOSIS 

From the public hcilth point of xicw the chances of ridding a popu- 
lation of hookworm infection will depend on how much sanitation it will be 
possible to install if monc> is the limiting factor, or on how much the 
population nn be induced to take advantage of the sanitary conveniences 
installed jf ignorance and custom religious or otherwise are the roam 
handicaps against which one has to work In most countries where a de 
termmed effort has been made to improve sanitation, the hookworm posi- 
tion has improved automatically within five or six years where this has 
been combined with Weatment campaigns very appreciable improvement 
has occurred within two or three year* 

If m the individu-il ca«c anthe)tmnthic treatment alone is given w'lth- 
oul at the same time nnv improvement bemg effected in the diet it will 
take six months or more before there is an\ striking improv ement in health 
but if, m addition to the nnthelromthic treatment a better diet and 
medicinal iron arc given even the most anannie patient may be restored to 
good health within as short a bme as a month 
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Unices the patient is fir-t *ecn m extremis death should never occia 
in an uncomplicated ca«c of anc>lostommsis, but in the urj ana?mic 
patient treatment for the aniemia should be p\cn first 

The pregnant woman, honc\cr, with severe ancylostomiasis often fail* 
to fiurxnc parturition On the other hand, if tlie nna*mia is solely due to 
the ancylostomc infection and is therefore an iron deficiency ana?niia, the 
chances of surM^al of that inexorable parasite, the fectus who appro- 
priates all the iron it requires, arc good (Napier and Edwards, 1941) 

STRONGYLOIDIASIS 

Introduction — It may be said of this infection that clinicians tend to 
pay it too little and helminthologists too much attention in proportion to 
the pathogenic procIiMtie« of the parasite and the extent of its incidence 
The explanation for the attitude of the latter is not difficult, this worm has 
a complicatccl and \anablc life cycle, unique m helminthic infections that 
includes an extensne sojourn in the human tissues that might reasonably 
be expected to call forth considerable tissue reaction On the other hand 
there is little doubt that while senous infections arc common enough to 
make the dismiosal ‘ pathogenicity doubtful ’ of some textbooks quite un 
justifiable, the total amount of morbidity and mortality that this worci 
produces, dircctK or indirectly, throughout the world, is infinitceira'il cow 
pared with that caused by the hookworm 

Geographical diitribution — This is world*widc, but roainh tropical 
and the infection is particularly as«ociated with the more humid 
areas It is obtioush far more common in the southern states of bertn 
America and in South Amenca than in the tropical areas of the eadeni 
hcmi«phere (Fauet, 1936) It is relatively uncommon in China and w 
India altliough in the latter the writer has «een a number of in«tance» oi 
this infection in which there wrs «ome degree of associated morbidity 

EPIDEMIOLOGY 

The conditions which favour this infection are roughly tho«e whi^^ 
favour hookworm infection, although there are obviously certain 
in the factors concerned, for there is certainly no parallelism m the 
tensity of the infections by these two worms in different parts oi 
endemic areas 

There is a distinct male predominence amongst the 
and the age groups with the heaviest infection rates are in the sec 
decade 

The incidence is often high in institutions, such as menial hoqn a 


The causal organum 
as follows 


/ETIOLOGY 

—The stages through which the worm pa'*es are 


l-he egg— This is full} embryonated on discharge from "‘'S 
It 13 deposited in the tissues in the parasitic phase « f ^ shsA 
in experimental infections It has a thin transparent shell, is ov oia in 
and measures about 54 by 32 microns 

The rhabditoid larva— This dereloiH from the 'Ef “ * ,[,e ftces 
reaches the lumen of the gut, and is passed usuallj as such 
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It js about 250 microns in length and can be distinguished from the hook- 
worm larva bj its “hallow buccal ca\it> (figure 150 6) 

The filariform larva — ^This develops from the rhabditiform larva 
u«ually outside the bodj but al«o m other in<tances w ithin the intestinal 
canal It is a long (about 1 mm) fine larva with a long (esophagus and 
a di«tinct !5 notcJied tail (figure 150 c) Occa«iona!lj dwarf filariform 
larva* develop from the rhabditoid larva* in the intestinal canal 

The adult — There is a considerable difference between the free living 
female which is short and thick about 1000 b> 60 microns and the para 
sitic female which is much longer (about 22 mml and finer The male is 
shorter about 750 micron®, has a ventrally curved tail and is verj similar 
in the free living parasitic phases 

The life cycle* — The filanform larva is the infective stage The 
Ian a? enter the “km of man m the same wn> as the ancjlostoma larvc, but 



al“Q through the buccal or pharyngeal mucous membrane reach the lungs 
vw the blood stream and penetrate into the ah eoli They may develop 
into adults here, but otherwise they ascend via the bronchi and trachea 
to the epiglottis and pa“s down the (esophagus into the intestinal canal and 
the females penetrate the mucosa of the duodenum or jejunum (usually) 
where they deposit their eggs Occasionally, females penetrate and oviposit 
in the bronchial op tracheal mucosa Hie female lays on an average SO 
eggs a daj Within the muciwa the eggs develop into rhabditoid larva 
which work their way out into the bowel lumen and pass out with the faces 
The whole journey takes about a month These larva; feed on organic 
matter m the soil 

One of two things will now happen 

If the larva find themselves in a sub optimal medium they develop 
into non feeding filariform larv® which are the infecting forms, they enter 
another host and the direct parasite cycle is complete 
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Or ir conditions arc optimal then the rhnh Iitoid Inna* feed pi, 
thrmiRli one moult, ftc<l npiin, nn<l de\clop into free Ining adult* tiw 
matt the ftmak laxs irks ulucli dettlop into rhaliditoul !ar%a in liis so! 
anti the frct-lning c\clt is ripcntcd probabK an infinite number of times 
a*- long a« comlilions remain fnxournhio, but, nhtn thc\ cta«e to be *o the 
rhnbditonl Iar\ i ilcttlop into filnnfonn I in a which thou,.h the\ mil 
wir\i\c as such in tlu soil fur iiinn^ inmitlH art inimcdnteh mfcctne and 
capable of entenng another human ho«t to romidctc flic indirect para-itic 
ctcic 

This docs not txhnu«l the po'-ihlc c^clc>•, but we tnu«t go baclv to the 
rhnbditoui larAm in the intestinal lumen Instead of passing on to the soil 
with the stool these max adhere to the skin or the hairs around theaau 
and there (let clop into filariform lnr\j* a Inch immcdiateK re enter the skia 
of the ho«t and recommence the c>clc Or tlie rlnbditoid larM mat not 
jinss out of the intestinal canal at all, but develop into fihnform laniP 
u«inll\ the dwarf forms referrcrl to above, and iienctratc the bowel wall to 
reach tlic blood and recommence their cvclc The former of these la«tlwo 
cjclcs was described hj Fulicbom and called hv him ‘auto infection’ ani 
(he latter hv Fau«t, who calleil it ‘ lijpcnnfcction * 

Thus to Eummanac, there arc four parasitic cvclts (ai endo auto- 
infcction (Faust’s hvpcrmfcclion), (b» exo auto infection (Fulleborns 
auto*infcction), (c) direct (comparable to that of the hookworm) 

(dt indirect in which the free living cvclc is interposed (see fipirc IHi 

Diseustion —The practical significance of tlic auto infection cvcie* u 
that an individual can apparentiv retain the infection nimo t indefinitelv 
without renewing it from out«ide TIic auto infection cvcle« arc no^h^ 
common but ore more important in temperate climatc' wlicre both condi 
tions for the survival and opportunities for the re entrv of the 
arc unfavourable, but thc> are behcvctl not to be confined to lhe«e 
ns was at dne time supposed The free living cvele makes it possible to 
sporadic infection of man to occur without recent contamination of ti e *o 
and should, theoretically at least, make prevention more difficult , 

point of difference between stronploidnsi® and ancvlostomiasi- ‘ * 
oral infection is apparentlv achieved more ca>-jh m the former, “^ *''** 
mfecUon can be initiated under conditions which would preclude cn 
through (he skin of the feet or hands 

C^tj'jbvtarj' /arirrj in determining morbidity — There is 
able evidence that diet is a very important factor in determining p3 
gcnicity in this infection both in the population and m the ^nmvmuai 
children who are malnourished and/or debilitated as a re«uU of 
the adult and larval worms appear to be able to burrow much more flW 
into their ti««ucs and cau«c more serious damage 


PATHOLOGY AND SYMPTOMATOLOGY 
As in the case of hookworm infection this worm produces 
lesions commonly at three points on its course fa) in the skin at we p 
of entry, (b) in the lungs and (e) in the intestinal mucosa, and rareiy 

t he bronchi and trachea — ^ 

‘The word bypermfection seems a most unfortunate choice for 

, —pii p«tabli'hed m medical language meanmg a ^erj from 

tS cycle IS certainly auto-mfectiou but if it w desirable to 

Fu feboms auto-mfection— and from a practica POjnt of ^ew it u q ^ 

'u .kf, .f necessan— then the words <ao-auto-infection ’ might be a«ea 

SllebmVcle S 
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(a) The »kin — Here the fiJari/onn Ian® ina> produce petechial 
hceraorrhnges at their points of entn The site later beedmes ^e ^5 irritat- 
ing and there nia\ be a localucd adema 

(h) The respiratory tract — Ha-iaorrhagcs ma\ be caused in the lung 
and these nn\ bo associated with a cellular exudate into the aheoli This 
freqiienth causes n cough during which blood stained sputum containing 
Ian® maj be brought up and after hcatw infections an atjpical pneu 
monia maj occur Ocea«ionaUj the worms mature in the lungs and invade 
the columnar epithelium of the bronchi and trachea causing a local exudate 
Tlic respirator} Ic&ions and 8}inptom'» are hkelt to be greater in this in 
fection than in nnc}lostoiniasis 

(c) The mtettinal tract — ^The adult females intadc the mucosa as 
deep as the mu«cularis mucosT and cause desquamation nrtd occasional!} 
sloughing of the mucous membrane with abdominal discomfort or pain 
sometimes a frank dtsentcr} but more u«uall> a profu«c waten diarrhoea 
or diarrhcca alternating with constipation !o«s of weight and indigestion 
The infection i« often associated with insomnia restlessness and depression 
The blood picture — There is usuallv a slight Icucoct tosis w ith an S to 
10 per cent cosinophilia at fir«l and later a Icucopenia Tlicre ma> be some 
slight degree of aniemia usualh of the macrocttic nutntionnl t\pe 

DIAGNOSIS 

This can be made b\ finding the lart® in the stools Concentration 
of the stool will facilitate this The lar\a> appear in the 'tools intermit 
tenth and therefore no importance should be attached to a single or c^cn 
8C%er'vl negat%e finding* Further the larva* mav die and bo digested 
during their rclatueh long joumev down the intestinal canal thus in a 
cR«c in winch the infection is «trongl} suspected some workers recommend 
that a duodenal aspiration should be done Or the lane ma} be coughed 
up m the sputum 

Tlic hrv® must 'bo differentiated from the hookworm larve the mam 
point of difference i« the shallow buccal cavilv in the strongjloides rhab 
ditou! hr\a and the nolcliecf tail in the fifanform larva (life swprnl 

TREVENTION 

The main measures to be adopted arc those emplo}cd against hook 
worm infection [gued vide) In addition the existence of this infection 
in an institution suggests the need for all round improvement in sanitation 
a higher standard of persoml creanlincss and' greater care m the prepara- 
tion of food Uncooked vegetables and contaminated water supplies are 
important sources of infection that can usuall} be obv lated 

Improvement m the diet of an infected population or individual will 
I tip to prevent the more serious results of infection 

TREATMENT 

Tins 1 ns been verv di«nppointmg as none of the antliclminthics that 
invc been so successful in the treatment of anej lostomiasis have proved of 
anv value in this infection GcntiRn violet is consulcrcd the onl} specific 
but this hvs not been succe* ful in tic hand® of all workers in some cases 
this po iblv bccau c thev did not adept the right technique, but there 
H t\i Icncc c f a V arnl Ic re i tance to treatment Experiments have shown 
tf at this dnig will penetrate at Ica«f as far as tfic mu«ciilans mucosa* 
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The most cfTicient method of administration is bj intubation of the 
duodenum, into ^luch 25 com of a I per cent dilution of medical gcntiart 
violet IS giicn m one do®c, this can be repeated after a fen necks, if the 
infection is not eradicated 

The allcrnatiNC, simpler, and almost cc\unll> cflicacious method ‘is to 
gi\e gentian Molct m the form of iVl-hour cntcric-coatcd tablets (Eh 
Lillj’s Enseals) The ordmarj do«agc i% one gram (two tablets) three 
times dailj, one hour before meals, for 17 da>6, an approximate total of 
fift) grains adult do'cs arc giicn to older children weighing oicr 100 
pounds, one gram twice dailj to children between 75 to 100 pounds and half 
a gram thnee dailj to those betwrecn 50 and 75 pounds 

Dr J S D’Antoni (personal communication) recommends a conccn- 
ttaied 4 daj treatment, in which he gives two Vi-gram tablets thnee dailj 
before meals on the first do>, three on the second daj, four on the third, 
and fi\ c on the fourth, a total of 21 grains 

For parenteral infection®, eg lung, up to 25 c cm of 05 per cent 
aqueous solution of gentian violet given introv cnouslj on nltcmatc dajs 
forTlve do^es is rccoramcndcd 

This drug maj cause nausea and abdominal <!l®comfort in certain in- 
dividuals, but as it IS the on\> drug known to be of an> value, it should 
bo persevered w ith, if po«3ible After administration of an efficient course 
of gentian violet, larv® may be found in the stools (or several viccks before 
finally di«appeanng, which seems to indicate that the drug docs not dc«troy 
the eggs 


TRICHOSTRONGYLIASIS 

bcveral «peties of the 
genus Tncho«trongjlufl 
parn«iti*c man, but most of 
tJicm arc the normal para- 
sUc« of other mammals 
and onlv incidontnllj in- 
fect man One species, Tn- 
cho9trongi/Uis orientahs, 
has been found m man 
more than Iw ent\ times by 
one observer (Jimbo, 1914) 
and is believed to be main- 
Ij, if not entireU, confirted 
to man 

Those worms occur m 
manj countries m the 
world fiom the iTopies to 
Siberia, and their life cjcle 
IS apparentlj verj similar 
to that of the ancylos- 
„ e m , , tomes, «o that thev are 

Kgore 155 The ege at Tnaha,lri,ag,l„ enealaU, l.kelj to be found in the 

, . . same individuals Hon- 

ever, they also gam entrance by the ingestion of uncooked vege' 
tables 
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The adults arc found with their heads burictl in the mucous membrane 
of the small mtc«tinc Thc\ can suck blood and tl ere is usually hyperiemia 
surroundioK their points of puncture which suggests that thc> ina> inject 
some toxic substances and/or allow the entrj of septic organisms in cases 
with hcaw infections emaciation and anaemia ha\c been attributed to the 
worm'' but tho\ arc cMdcntlj not more than low-grade pathogens and 
their importance in medicine rcsti almost entirc]> on the fact that it is easy 
for the unexperienced to mi«take their eggs for those of the hookworm 
Further, thej arc xerj re^i^tant to treatment and Maplestonc (1941) 
complains that son oral patients sent to him as suffering from t-eatment 
resistant hookworm infections ha\c turned out to be infected with Tneho- 
ttrongylus How e\ cr, the u«unl course of treatment for hookw-orm infection 
[quod tide) 18 the onlj one known to be at all effective 

Identification of the ova — Compared with hookworm ova these ova 
arc larger and tJ^orc charactcrislicallv egg shaped, that is pointed at one end 
and there is a much larger clear area usualiv at both poles Maplestone 
(foe of) gives the average measurements as 89 b> 48 microns compared 
with C2 hv 41 micron* for hookworm eggs 

The ova u*uallj hatch witlim twentj-four hours under favourable con 
ditions, producing p«cudo-rhabdito>d larva? that differ mainly from hook- 
worm larvre in that the mu«culature of the <r>'Ophagu« is not well developed 
and although present the po«tcrior bulbous portion is not clearly seen os 
in the true rhnbditoid larva of the hookworm 
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Introduction —There are three important large intestinal tapeworms 
that infect inaD namely 

Tcema sagxnata Goeze, 1782, the beef tapeworm 
Tcenm sohurn Linnsus 1758 the pig tapen orni and 
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Diphijttabothrmm Mum (I inniu., I7oS) I ulic 19)0 the fj-h tniii 
worm 

nnd two tlwnrf taiKWorm® 

I/yt7itnolcpti nann {\ Sjeliold, 1852) Uhnclmrd 1891 
//ymrnolcpi^ ifirmnufa (Rudolplii 1819) Bfincliard 1891 


LARGE TAPEWORMS 


GeograpJijcal dutribution — Xono «f tla^e infccttons is tropical in its 
lU'tnbution A", bowc\cr> tlic\ depend for tlicir distribution upon the 
catinit Iinbits of the pcoplt m the xirioiis eountnes and ns tlie control of 
me it '‘Upplics i« more Inx in tropical countries the moat citing sojourner 
i*! pcrhniw more liktlj to contract an infection with either the pig or the 
lieif tapeworm in n tropical countr\ than m tlie United States or in inj 
of the wc«tcni 1 uropem countries In en«tcrn Furopc the pig tipeworm 
I'lvrenlK is relntniK common 


The fi-h tnficwonn on the other hand is rare m the tropics and occurs 
in tlie Baltic countries, northern Itnl> nnd Switrcrlmd in the Danube delta 
in I*rt!e«trnc, m Siberia Manehurn and Jopm in ^omc phccs in the north 
trn *tatc' of Aincncn and 
in Cainda and «pnndi 
ealK eliew here In (lie 
li'l • nnmcil etiunlnc'* the 
foci of infection ire ni<i*tlj 
on the «hi)r(< of the great 
Inke^ where the infection 
"'ll probibU mtrcHliiccil 
b\ *'cnii(linn\ tan imnii* 
t-fint' but reeenth a foe«« 

!in« boon fouml in Fhinda 



iCTIOlOGY 

The paraiites —The 
tipeworm^ are Hat her- 
iimphroilitic woriU'* con-*!*'! 
ing of — li) a *coIcx the 
••o callc I head which i« an 
attachment organ (iii tlie 
neck which is narrow anc| 
fiiniKd b\ a number of un- 
difTercntiatctl proglottid- 
liiii a sliort section of dif* 

XX(*or"J9Zr‘.ni,.rf,.l.e^ 

SoefesTi'S'S. lh». be ncec..,n .0 de 

'Cribc (hem scpinteh 

Life Cycles 

-r i » ATnn the onb iniportont definitne ho«t, he passes 

Ttenia taginata —Man i« the oni> « i . . ^ the oia which are 

the proglottKb in his f-eccs, and when tlie«e m mugr 
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T\PE\SORM INFECnO*«a 


spherical, 30 to 40 microns in diameter, ha^c a thick shell and contain an 
oncho®pherc with three pairs of hooks, arc set free TIic'c are ingested bv 
cattle in h 1 io<»c gut (duodenum) onchosphercs emerge and penetrate the 
bowel mucous membrane, reach the 8>stcmic circulation and arc filtered 
out in the muscles Here thc\ de%eIop into cjsticerci in about GO dajs 
These cjsticcrci which arc white o\al bodies, 7 to 10 b\ 4 to G mm, 
arc the infective form for man who ingests them in raw or under-cooked 
meat From the cysticcrci the worm dc\cIops, attaches itself to the small 
intestinal mucosa, and proceeds to grow into a mature worm, measuring 
from 4 to 10 metres w ith as manj ns 2 000 segments, m about three months 
Gra\id proglottids now begin to drop off one bj one, pa“s out of the anal 
orifice under their own power or m the fffce^, and the c>clc is complete 
Tania iolium . — The c>clc of this lapei'orm is similar to the al>o\e, 
with the pig replacing cattle as the u<»ual intermediate ho«t However, 


PHASE IN PIG 


PHASE fN MAN 


3 weeln je many ifedrs liwetiatoTnAni/ytatf^CCTICCSCia 


CY5TlCERCU5U »moaVh^ 
niuscTe ’ 1 

/i._ 


-stomacK 



I POE-ADU LT I 

ICYSTICEOCUSl 

. small muscle or brim 

Circulation 

iM( 


lAbULTj 

“7 

CO|On 

IpoosloCTBI 

anal orifice 


■» rg^ 

^XOG'E'AfQUS PhiA.5E^ Cmmi3te3U>sevzn^daxjs) 


Figure 157 The life cycle of TOTia toltim (The po«sibIe endo-aiito-inrectioo is not 

shown in this dugraiu > 

K\ If the eggs are ingc«t^ b> man, from another host, 

I*'® o""" worm, or by 

about by reverse penstaleis, so that the pro- 
glottids Of reach the stomach -where the cov ering is digested off and the 
n7th?°hoH^’ intcHinal mucosa, and, reaching almost 

^ ^ '"to cjsticcrci (see figure 157) 

From this point the cycle could only be continued by cannibah«m 

^ ^fJ««''There are many definitive hosts of this 

Tiw find domestic pig, the domestic dog and cat and 

other canines and lelmes, walruses, seals, sea-hons, minks and bears The 
eggs, which are golden-brown in colour, ovoid, 45 bj 70 microns, contain 
immature larva within a tbn shell, and ha^c an opLng at one pole 
covered by a cap, are passed m the fa>ces (figure 168) In w ater the«e 
mature withm fifteen days and the embiyos (coracidia) emerge, the«e are 
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net fts towm or nllcrgins Rare instances of tUc scoIicch lin\ mg penetrated 
tile intestinal wall an<i caused peritonitM Imat been rcixirtcd And nnnU) 
tbc r\«ticcrci of T lolmm maa develop in man ns Ibcv do in the u'uat 
internic hate ho^ in anv ti sue or organ of tlic bodv As the patlioRenc«is 
nnd pvinptoms pro(iucc<l 1)} each of tlit two stiiRrs of the uonn arc of nn 
cntirch fiilTcrcnt order from tho®e pmiucwl b\ tlit nthir it mil be adii* 
able to dc cnbe them f-eparntiU 

The adult worms —The svinptoms jirodiictd arc irreRular and ill- 
defined los-i of vncirIiI mdiRO^tion nnd genernt nl»loJninal discomfort, 
and in allergic individuals periodic diarrhan ninv occur All toinatie svmji- 
toms may be absent cspccmllv in T sagmata infection but tlic host 
inav be reduced to a slate of neurasthenia b\ knowledge of tbe presence 
of the worm and bj the cmliarrassment cnu«cd b\ the emerging segments, 
which nia> appear at Unexpected moments on the hosts stockings or shoes 
In D latum infection however tlicrc is in certain cases evidence of some 
intoxication produced bj the mclabobtcs of the worm A macrocjtic 
anaemia of tbc pernicious nn'cimn Upc has for mans decades been ns«o 
ciatcd with tins infection Although the work of Birkehnd (1032) sceined 
to cast doubts on the causal relationship between the infection nnd the 
pernicious anxmia that is verv prevalent among Finni«h national* more 
recent work «ccm« to supjiort the suggestion that the worms metabolites, 
w Inch are of the nature of un«aturnte<l fattv ncHN arc capable of pmdueing 
anemia (^\ardlc and Green 1941i Anamm ha* not been rcporteil in 
Canadian nnd Ivonh American ca«c« 

The eysticerct of T lobum — The oncho'^jdiercs having reached the 
blood etrcain migrate into the tissue* m an> part of t!»e bodv , but appear to 
have a preference for the brain the mu«clcs nnd the subcutaneous ti*«ue 8 
Here thej give ri*e to a ti sue reaction nnd arc cventunllj surrounded by 
a fibrous capsule of host origin Within this rigid ho«t capsule the c>e 
ticercus continues to develop the parasitic wall of the evst liecome* folded 
upon Itself and in some ca'cs produces a rclativcl> large, 0 5 to 1 centi- 
metre racemose cjstic growth There is npparcntl) n stage at vvliicli a 
balance between host and parasite is reached nnd no further development 
takes place for several 5 ear* but when the parasite dies this gvinbiosis 
IS disturbed the capsule becomes pennenblc nnd fluid enters and toxin 
escapes so that the/c is renewed tissue reaction and nn increase m the 
sue of the parasitic mass at least tcinporanlv J ntcr there is either calci 
fication or the foreign bodj i* partlv or coinpletelv removed The life of 
the cvsticerci is probablj very variable but jt is probable that tlicj live 
for at least three 5 cars and after their death at least another three jears 
elapses before thev become cilcificd 

The symptoms depend on tbc site in which the cvsticerci arc located 
and of course on the number present A hcaw invasion maj be a'so 
ciated with pjrexia other genera! S 3 niptoms of a toxaemic nature and pres 
sure s>iiiptoms if vital tissue is involved Generallj however the sjmp 
toms are postponed until the worm dies when further pressure and toxwmic 
symptoms ma> appear The symptoms associated with the foreign body 
effect of the cjsticercus in the tissues frequentlj do not develop until the 
worm IS dead and calcification has occvirred 

The sites where they are most usually reported are ( 1 ) m the subcu 
taneous tissues where they form lumps that are clinically recognized (ii) 
in the brain where they produce a number of symptoms from mild mental 
changes such as detenoralion of raemoiy to Jacksonian epilepsy and total 
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Jiicntnl iIcBcncrntion, nml arc rccogniicd bj i-ra) cxaimmtion, (m) in 
the 05 c« nlicrc thet nns actualls be seen m the anterior or posterior 
chamber, (u) and in other such as the muscles, they may be 

rtcoRnired ncci<icntnll> during x-m> examinations or po«t mortem 

There l\\\c iKcn reported «c^eral instances of the similar develop- 
ment in man of (he pleroccrcoid (cpnrganum) hrvnl form of Bothnocepha- 
loidca, probiblj not of the species Diphyll(^othrium latum, but of other 
species «uch ns tho-c that live in lower vertebrates, these maj produce 
mild or severe svmptorns according to the site in which the> develop 
The condition i<s “omctimcs known as ‘ sparganosis ’ 


DIAGNOSIS 

In tiiin infection'* thi'« 
will u<inllv ileptnd in the 
finding of the proglottids in 
tilt stool-i, or on their pre-*- 
cncc hcing reported hv pa- 
ticnt* and in I) latum m- 
k'Ctinn hv tlu finding of the 
CPJ.S m the MooI« 

In T iolium and T Mg- 
inata infection'', egg'* w ill oc- 
ca'*ionn!lv be found m the 
•tool'*, hut till** finding mu«t 
not Ik txpcctcil The egg'' 
arc jinclic dl\ identical and 
for ilifTercnti ition one mu«l 
rcK on examination of the 
nnture or grand jiroglotttd* 
Till' can he done bv fl iitcn- 
ing iIkiii out on a slide, 
placing a covcr*lip over 
them examining the uterus, 
and counting its primary 
lateral branches, in T so- 
lium there arc 7 to 13 pri- 
marv branches and in T 
saginata 15 to 20 (figure 
1591 

After unsuccessful 
treatment that leave* the 
scolex in situ, proglottids 
will usuallv reappear in the 
stools within three month* 



_ , , . , .L F^ure 1S9 Tapeworm proglottid® 

On the other Inn, I, the ^ 

egg* of D laiuvi mat be b T somnaia 

fpund in the stools but a C DipkyUobothnum latum 

number of examinations Will 

have to be earned out before a negative diagnosis can be made as they 
arc extnided bv the worm mtcrmittenth In this infection, proglottids 
arc not n«uallv found in the stools in an untreated case, they are quite 
distinct from the other two being much shorter and broader and having 
an almost stellate uteni* 
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The presence of cyiticerci maj be dingno'ciJ b) the palpation ftn«l/or 
removal of the tumours in the eubcutancous li««uc or muscle^ b> the 
sjraptoms thej produce, when the> occur in vital ti^'iics or 1>> X'ia> 
examination The tf-ra> examination requires special cxpcncncc, the ex- 
posure should be that gnon for bone vi«ualirnlion mill a flight under- 
exposure The opacitj maj be produced bj a calcificvl scolcx one milli- 
metre in diameter or bj a fulH dcvcloi>cd c>«ticcrcu9 ns large as two centi- 
metres m length It will seldom be worth taking a skiagram within 6 
jears of the probable time of infection 

It has been said that whenever epileptic fit? occur in an adult without 
a histor> or in)ur> or a familv hi«lor> of cpilcp«v cv^ticercoais should al- 
ways be suspected 

PREVENTION 

If the beef, pork, and fish are properly cooked the cvsticcrci will be 
destroyed (65 5“ C is lethal) and direct personal prophvlaxis achieved 

As a measure of general prophvlaxi*, in most countries meat is m- 
spected In the United States, two thirds of the beef that i** consumed by 
the public 19 inspected In 1930, 0 37 per cent of carcn««cs were found 
infected and were condemned, the figure has unproved in recent years 
Pork IS similarly inspected and 'mcaslv pork’ ducarded 

It is possible to go one stage further back in tlic matter of prophv- 
laxis and to prevent callle from grazing on pasture contaminated with 
human faces, or pigs from eating human ftrceo Kegulations to achieve 
this will be difficult to enforce, but if meat and pork arc inspected fre- 
quently and when found infected condemned, and the cause of their meat 
becoming infected is explained to farmers, the economic aspect will prob- 
ably appeal to the cattle and pig Tai«cr3 in the sanitary ndvanceil western 
countries and they will take the necessary steps However, in eastern 
Europe, and in Asia where pigs and cattle arc allowed to roam freely, 
the prevention will be much more difficult 

In the ca'e of D latum though there arc manv other definitive liost*", 
man is believed to be the most important and the prevention of the sewage 
contamination of water w'hcrc edible fish arc caught will be on effective 
preventive measure 

Cyiticercom cellulose is prevented by the immediate and thorough 
treatment of all infected individuals and by observation of rigid personal 
hygiene, especially by those who know that they arc infected In certain 
circumstances, isolation of the infected individual would be justifiable 

TREATMENT 

Male fern has been the specific for this infection for many years but 
some improvement has been effected recently in the preparation, the stand- 
ardization, and the method of administration of this drug 

bottle of the oleo resin of Aspidium filix-mas, or better 
sull gelatin capsules containing 10 or 20 minims each of this drug are 
obtained The patient is given two ounces of saturated sodium sulphate 
solution at night and next morning on an empty stomach at 7 00 7^0 and 
again at 800 am (or earlier if convenient) one 20 minim capsule (or two 
10 minim capsules), that is, a total dose of 60 minims Two hours later, 
a second saline purge is given and food is withheld until the patient has 
passed a copious stool, which will contain the whole or most of the worm 
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nlunvs lie Bunrilcd, a- loral.znlion in llic Ijram I- icry comn.on, null nmj- 
rot become esulent for many >cars 

Generali! , tlic nroEiiona m D laliim inicclmn is nlw COmI, nnii even 
tlio seecre nTOimn that dciclop. in «onic subjects is easily clirnbic, at 
least m tlin-e nbo base nn l)nck|;rouml of pcmieious nna-mla 


THE DWARF TAPEWORMS 

Geoerapbical distrlbuiion Bolli these tnpenorms arc cosmopolitan 

m tlicir distribution, but Hymenolcpts nana shous a patchy distribution, 

nitli here and there hyper- 
endemic nrcft**, c.p. in Indja 
and Arpentina, for v' h i c h 
Ibtre no obvinns espiana- 
t/on //. flrnirnuta, of nliicfj 
tlio rnt i" tlic tnic definitive 
ijo«t, iins been reported in 
limn, mainly in India, Rus- 
sia, .lapan, ItaR, and the 
‘■niillicm Uniteti "Stntes 

>€TIOLOCY 

Rotli dunrf tnpe^^onn8 
h.nie tJie some general 
niorpliologieal cfmractcrs os 
tiic large taj>e\^orTO'« 

Lift cycltt and mof 
pholegy. H« nflJta.*— ‘Tbe 
arc sub-gpbcricai, 30 to 45 
mscron« m diameter, they 
Irnve an outer vitelline mem- 
branous covering and no 
inner shell nitli small projection* ot tlio poles from each of wlncli arise 4 
to 8 filaments, and the^ contain an oncho<plierc uitli tliroe pairs of book- 
lets (figure 160 P 

An egg js ingested bj man, and after passage tlirougb the stomach 
the onchosphcrc emerges and penetrates a villus in the small intestine where 
It develops into a cysticercus, after about 5 or 6 days, this larvm migrates 
into the lumen, attaches itself by its scolcx to the mucous membrane, and 
develops into an atluli t25 to 40 mm in length with a tnaximum breadth 
of 1 mm p From the time of ingestion of the egg, the adult worm becomes 
mature m about two weeks, and when H is mature the terminal proglottid 
disintegrates and releases about 180 eggs into the intestinal canal Nor-' 
mally, these are passed out with the stools and the cycle is completed, 
but there is strong ev idencc that Uie> may hatch in the intestinal canal 
(whether for this to occur it is necessary for them to be returned to the 
stomach by reverse peristal&is is not clear), and by a process of endo- 
auto-infeetjon again go through the whole developmental cycle in the same 
individual Reinfection by the external route also occurs 

H. dmimita.— The egg is similar to that of H. nena, it is subsphencal, 
bO to oO by 72 to 8S microns, but has a slightly thicker outer covering and 
no filaments between the two membranes (figure 161), 



figure 160 The egg ol tlymcnotcpu nana 
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The cpR IS ingc«tc<l hj an arthropod mtcrjncdntc lio«t (a large %arict\ 
from pram moths earwigs eockroachc- and millepedes to flea laf^ae, ha?e 
liocn inrnimnatctl where it ' ' 

cU\clnps into an oncho- 
atul fmaih a ej*-- 
ticercus, m doe course the 
nrthroiKul j« mgc'ted In 
man or other ilcfimtnc 
ho't*' rj/ roflcnt*. in who'^c 
intotinc It doMlopi ints> 
the ndtilt worm <20 to 60 
cm in Icngtli with a maxi- 
mum lire idth of 4 mm i 
Tlie m itiire tcnmniil pr«- 
glottidx «h«intcgratc and re- 
Ka«c the eggx w Jj j r li are 
I'n-xetl out with the stooN 

EriDEMlOLOCY 
Man H probabli the 
onh miiiortant source of // 
n/ino infection it u<ualU ix 
n fnmil\, hou-efiohl or m'ti- 
ttitionnl mfcetion Children 
show the higlie!>l inci<!cnco 
In the I’mtcil btntcx eggs are found in about one )>er cent of all stool «peci- 
iiKo-, 111 L ilruttn a ‘lighth higher in/cctJon rite was found, and in Argen- 
tina II 9 per cent infection rate amongst a prou)) of cliildrcn ha* been re 
imrleif 
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II dminutd H rclati\cl> rare and is Uvuall> associated with low sani- 
tar\ Standards where murmc parasites and other arthropods mat be 
aecidentnllN fon<umcxl with food Infection has occurreil through the con- 
sumption of m«cel8 infesting prepared cereal foods (Chandler, 1922) 


PATHOLOGY AND SYMPTOMATOLOGY 
II nana in\adcs tiie mucous membrane during its larial stage accret- 
ing toxins and allcrgms, and heai\ infections cau«c a Considerable degree 
of 10X0*11118, wliicli arc clmicallj manifested bj coniufsion* giddine«s, and 
e\cn epileptiform attacks Abdominal di«comfort is a common complaint 
and wntcia iliarrlicea, possibh of allergic ongin is eometimes associated 
With tins infection 

There is usiialh a moderate degree of eosinophilia up to 16 per cent 
II diminuta infection is not usualh associatcil with anj svmptoms 


DIAGNOSIS 

This IS made bj the identification of the characteristic eggs in the 
fiecal smear or b\ the concentration technique (see p 620), or after an- 
thelminthic treatment— posstbh for other worai in/ectjons_bi the finding 
of tlic whole or part of an adult worm in the stools 
PREVENTION 

Improicment in general sanitation and personal h>giene are indicated 
As auto infection is common, special attention must be paid to hand-wash- 
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mg after stool and before roeals Treatment also be an important 
measure, c%cr> infected persons m a household or institution must be 
treated 

TREATMENT 

The treatment of II nana infection is complicated by the fact that 
both auto-infcction and rc*infection arc common It is therefore advisable 


tabu: xvm 

DIAGNOSIS AND TUFATMFNT OF INTJ^ISAL IIW.MINTH5 



Inru 

riNDives IV r^cts 

Knemo* 



period, 

weeks 

SlsKe 

Constancy 

phiha 

and adult dow 

Atcarulumbrxeotdea 

or 

round worin 

8 

eiW 

niimrToiLs 

+ + 

Oil chenopodjum—l cem 
p/w telrarhlorpthylene— 
seem 

or 

Hexylrworcinol— 1 gramme 

TneAum <n«fc»ufa 
or 

tthipworm 

12 

eji* 

numerous 

+ 

Lethe de Iliguertn— 

2 ounces 

or 

Hcxjlrrsorcinol— I gramme 
or lelrac hloreth) lene— 

3 c cm 




wanly* 

+ 

Gentian violet— 1 grain x 3 
for 8 days followed by 

seeond similar course after 

7-dAy interval 

Anqjloaloma 

diiodendU 

hooku orm 

fi 1 

1 

1 

1*' 

numerous 


Telrachlorethylene in 4 
c cm in saturated sodium 
sulphate — 1 oz 
or 

Hexylresorcinol — 1 gramme 

StTongylo\de$ 

ilercOTolu 

4 

larva. 

irregular 

+ + + 

Gentian violet fenseals) — 

1 gr X 3 for 17 days 

7VtcAo»lr<m([ytw4 

(5) 


constant 

+ + 

as for hookworm 

T;pnw $olium 
or 

pork tapen orm 

6-12 

proglottid 

irregular 

+ + i 

Filw mas — ^20 minims x 3 
in gelatm-coated capsules 
by mouth, or 60 minims 
in saturate sodium sul- 
phate by duodenal tube, 

Tm\a tofftnaia 

beef tapeworm 

10-12 

proglottid 

irregular 

+ + 

IhpkyUobothnum 

latum 

or 

fiah tapeworm 

5-6 

egg 

penodic 

+ + 

or 

carbon tetraehlonde — 

3 c cm 

JiymtnaUpu nana 
or 

dwarf tapen orm 

2 

egg 

periodic 

+ + 

Gentian violet — 1 ^oinxS 
for one week 
or 

Hexylresorcinol — 1 gramme 


♦Found in »ii»l iirab 
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to prc'cribc nn antliclnimthie that can be taken o\er a relatively long 
period or repeated often Gentian Molet meets tins requirement best it 
IS given for one week only in the daily do^es recommended for strongyloidi 
n^is {see p 632) 

Hexvlrc«orcinol is rNo ^ benign drug that can be repeated It will 
be ndvi«ablo to give this in the do'^cs advocated for a«cariasis («ee p 599) 
but it should be given twice with a one week interval 

In view of the fact that n mulbple infection may ari«e in an indi 
vudual from the infection by a single worm by means of auto infection 
even if rc-infcction can be excluded complete eradication of the infection 
mu«t be achieved If no eggs are found at weekly examinations over a 
period of one month cure may be a«sutncd 

For the treatment of H dimmuta infection provided the source of 
infection has been eliminated, a single efficient treatment will be suffi 
cient. Either of the above drugs could be used but the oleo resin of 
Asjndium filix mas is considered to be more specific 


REFERENCES 


HiRKruwo I yv (1932) Bothnocephaius Anemia Medc%ne 1 1, 1 

( i{*M>Lcii A C (1923) Species of Hymenolepis as human parasites 

/ Amer Med Atioe 78, 638 


MvKtxji A K and ^I*^xsTO^f Treatment of Tanias s Indian Med Gat 78 
1* A (1943) 232 


yy vtoLE R A and Garrv 
(1941) 


N h Tl e rale of arowth of the tapeworm D phvtlo^ 
bothnum InCum Conod on J Eit D 19 
245 



TRICHINOSIS 


Introduction 
Historical . . 

Epidemioloov 
Geographical distribution 
distribution in population groups 
Sex 

<Etiologv . . 

The causal parasite . . 

Hosts 

The life cycle 
Immunity 
Pathology . . 

The blood picture 
S YM PTOMATOLOOY 
The gastn-intestinal stage . ' 

The toxccmic stage 
The final stage 
Dugkosis . . 

(a) Clinical and epidemiological 
Parasitological 

Biopsy 

(c) Immunological 
(rt> Post-mortem examination . . 

I echnique 

Pro-ention 
Treatment 
Prognosis . . 

spiralis (Owen' Infection with « 

“lore common in the northern 


.. &iG 
.. &47 
.. &I7 
.. G47 
.. 647 
.. 647 

.. W7 
. 647 
. 647 
. 648 
. '648 
. 648 
. 650 
. 650 
. 650 
. 650 
651 
651 
651 
651 

651 

652 

652 

652 

653 



TSICIIINOSIS 


647 


than the southern United States and is apparcntlj absent from large areas 
m the tropics where it is hard to account for its absence on dietar% consid- 
erations alone 


1S2^ nad 1S35 «!>craJ Bruidi workers reported tl e finding 
of Janal etage of lhi< »onn in nan Sitnihr report folloHed from Germani 
" iBlectum *a< found in the pig in North America 

m ms ImportanloWr\-ationsonlhcJifenele Here made b> Leuckjrt and Virchow 
between an 1 1859 hut it »a« Zenker who m 18C0 pointed out t! e clinical im 
Jiortance of tl e infection and \irehow e titoated that 90 per eent o! the population 
of his countr> was infected More attention Ha« attracted to the infection in 
Germany than in other countries, it is therefore of intcre«t that it h 'till fo 
jrcialent there 


The publie 1 ealtli importanee of the «l •ca-c hns I cen fulli recognized for at 
lea't 60 jrarsf jet recent work atimi Uted b> a few sesere outbreaks in the United 
Mates and in England ha* efown flat Ihe »n/mion is leo pr«»alent in both of 
tho*e Kinitanl> ad^anred connirie* Unght and hi* colleague* (1943) ha\e ehown 
that 1 m e\ cry 6 per-ons m the United Mates i« infected 


EPIDEMIOLOGY 

Geographical distribution — rubli'hcd dfljji proiwbH g)%c a poor idea 
of the real distribution but it i« ccrtamlj prctalent in Great Britain 
{Sheldon, 1941), in mans European countne* and in the United States 
(from Boston in the north, 270 per cent to New Orleans in the ^outli 
3 5 and 0 per cent) Cn«es ha\c been reported from Kcn>n Uganda and 
Tanganjika and from Draiil and Chile, but etidcncc that it occurs cl«c- 
whcrc in Africa m A«ia, or m Auslrnlia is ab«cnt In India, Maplestone 
and Bhadhun (1942) reported finding Trtckinella $pirahs in a «ingle cat 
after failing to find it in 100 <log« 100 pig«, 100 rats, and 73 cats who»e 
diaphragms were examined specificalh for this infection by the digestion- 
extraction technique, and after a «tudv of the literature for tlie preceding 
76 >ear8 thn could find no records of the infection m man or animals in 
that countn 

Distribution tn population groups — For all practical purpo*es the 
flc«h of the jng i« mans onh source of infection and the in\cstigations 
of \\ right and his colleagues (he at) onh «howpd the infection in one 
of the two hundred Jews included in their imcstigation The infection rate 
and clinical cMdcnce of the di'cn'c is more common m country than in 
towTi populations There arc two factors here— Che better in*pectfon of 
the pork m the cities to account for the lower infection rate, and the lack 
of concentration of infected material, as would be likel> to occur in the 
countrj when a heaMlj infected ptg would probabh be distributed to a 
few families onh, to account for the lower morbiditj rate m cities 

Sex —In 8 C 4 eral populations the infection rate has been found higher 
in women than m men Tins has been accounted for bj the practice of 
eating tincodkcd sau*age meat, in particular that is apparently common 
amongst women in thc«e population' 

iETIOLOCY 

The causal parasite —TncAmeHo gptralts is a «mall nematode worm, 
the female adult is about 3 mdJimetres long and 0 05 to 0 1 mm m diam- 
eter, and the male about half this sise The laiwae are about 100 microns 
long b} 6 microns in diameter 

Hosts— The cycle can be completed in one host 'pecies, but two indi- 
Mduals are nece«ary The common hosts are pigs dog' cats and rats and 
in certain countries bears, but any camitorous ammal may be infected 
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?nnfert';on’a“„d' rcscno.r 

though manj fatal infections ha\P hp/>n ^ of infection to man, al- 

— -ni — |vnelrnte the muco«a super- 

ficinll> and m from fj\c to 
pcvcn (la>8 develop into 
adult* The worms mate 
probiblv in the cr>pt8, the 
male die* and is pa®«ed out 
"dh the fn?ee*, and the fe- 
male again burrows dcepl> 
into the mucosa and partur- 
mlc*, producing 1500 lan-a; 
over a period of about six 
weeks The larva? penetrate 
the Ivmpliaties and venules 
nml eventuallv reach the 
8'ftcmic blood stream and 
striped mu«- 
cic The> appear to prefer 
mu*cl^ such os tho*c of 
the diaphragm intercostal 
'paces tongue larjnx, and 
ftociomen, that arc con«tant- 
•> active (the low glv cogen 
content appears to be the 
lactor ns insulin increases 



F«»iie 162 




« 1 1 '^ontent appears to be the 

al"o mn'rAff "“™hcr of lanT increases 

orean" nml P muscles (e^ . but thej will 

- O' .he hos. b. .H. ease ..e e>e,e ..U 

e‘o -- 

the morbidity, rat is wanting but the h\nr.4i, ^trtual proof that this 

thos? wh^re^ulVV”. ‘**1 pre'en^ 

The n th pathology 

‘h.s .nfeet.o„ ean be 

mating and the larvse, their de\plnn penod 

May cau=e a pnn re-entry of the fptn adults their 

'a considerable reaction in the I *h= niueosa This 

“Mrosa, nilh cellular inhltra- 
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tion, ccUcmn, some npcroMs of the superficiil kvers of the mucous mem 
brano, po««)bl\ n bhJp iij'morrhage, and /•on ufernbfe outpounne of fluid 
into tlie intestinal canal 

The eccond pha«c commences with the paTluntion of the female the 
migration of the Inni tliroupb the tis ue*. their destruction in «omc tis- 
sues and their coming to re«t and cnc>stment m the muscles t\hen these 
conic to rest in their clio«cn site, there is an immediate tissue reaction m 
whieh co«inophih and large mononuclear cells take a prominent part, later, 
fibroblasts appear, and a thin fibrous capsule is laid down around each of 
the lar%*ir 



This boat shaped capsule containing the curled up larva lies between 
the muscle fibres with its long axis parallel to them Some changp are 
evident in the surrounding mu«clc swelling of the muscle fibres, prolifera- 
tion of interstitial tissue, or in some ea^es degeneration of the muscle 
fibres 


In other tissues in which the larvae are not able to enejst for ex 
ample w the mjoeardiem and the renlral penouB ajBtcm there is evidence 
that the} vill netertheless migrate and canse a vew considerable cellular 
and inflammator, reaction to their ‘toriiB', nhich leads to the dedrac 
tion of the lanic, and not infreqoentlj m severe infections to the death 
of the host 

Thr. thirrf nhflse IS a ouicsccnt One, C>8t3 Will remain viable for a 
terj taVtme, 30 yea- hafbe^ snggesied (Craig and Fanst 1943) bnt 
as lime goes on the surrounding Hbrons capsnlc X* 

not annear to allow much further escape of metabolites Eventually tne 
caps^may become Calcified, and m 
may cause a certain amount of muscular dysfunction 
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Blood picture —The co«jnoj)l»il count H ron«lnntK IiirIi, except jn dt- 
bilitated subjects It mn> n'C to 6000 iK-r c rnm (o^cr GO per cent) m 
the acute stage'* hut Jt \ull tend to decrease later, liowctcr on eosinophil 
count of 1 000 per c mm or more ma% l>e found m an infected subject for 
•'cicrnl tear** 

SYMPTOXlATOtOCY 

The sc\ent\ of the climcal picture \mH var\ almost exnctlj nith the 
weight of the infection and the xnsl innjonU of infections are light and 
sjinptomless througliooit On the other hand there arc a fen ca»cs m 
uhicli certain gn\c sMnptoms can undoubtedK be traced to cardiac and 
cerebral inxoKcmcnt in hca\> infections, thc«c rarer clinical manifesta- 
tions will not be dc«tnbcd here 

It IS conxcnicnt to consider the chmcal course as being duidcd into 
three stages that eorre^pond roughl> to the three pha«e8 of the pathological 
picture Firstlj, there is the ga^tro intestinal stage which ma> commence 
nitliin tucnt\ four hours of the ingestion of tlie infected meat and last 
for scicral da^8 often overlapping the second stage This fir^t stage cor- 
responds to the pcriwl of activiU of the larvie and adults m the mucc’a 
of the duodenum and probabK ends when the female penetrate^ more 
dco]ih and commcncf* to parlunntc 

The second or the toxiemic stage charattenteri b\ cwlemn swellings 
and pjrcxia and later b% ha-roorrhages pain in llie mu«clos and other lo 
cabling 8>mptoms commences on the seventh to the tenth day with the 
parturition of the female and lasts as long as she is i)j«charging hrvrCi 
It covers the period of destruction of the lar\® m unsuitable tissues and 
their cnevstment in suitable ones a period of perhaps six weeks The 
subdivision of this stage into two periods that is frequently made in the 
literature seems to the writer artincml ns the pliasc m the life of the 
parasite is a continuous one 

The last IS really the convalescent stage in which the patient is re- 
covering from the effects of the toxa'mm but may have some resjduol disa 
bilities as a rc«ult of the presence of cncvstctl aad po««ibl> calcified Innir 

The gajtro intestinal itage — It is apparently only in very severe in- 
fections that this stage is prominent In such ca®c3 there is severe watery 
difirrhcn often with vomiting so that the combtion may simulate cholera 
and sometimes there is a little blood and mucus suggesting d> sentery In 
moderately «evcre infections in which the patient comes under medical ob 
servalion onlv when the symptoms of the second stage appear it will some 
times be po««ible to obtain a historv of diarrhcea and indigestion a fe*^ 
davs earlier but m the majority constipation will be reported 

The toxamic stage — ^The most constant and prominent symptom is 
swelling of the eyelids The patient may wake up m the morning with 
the eyes completely closed and even with the cedematous conjunctivse 
everted and bulging The rest of the face may also be swollen and there 
may be swellings in other parts of the body The conjunctivas are usually 
injected 

The temperature is almost constantly raised usually up to 101® or 
102° F and there is often a remittent type of temperature lasting for one, 
two or three weeks or even longer 

There is sometimes urticaria and other rashes have been described 
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As well as sc\cre frontal headache, ^hich is another verj constant 
gjmptom, Ictharfo and apatln or anxiety and jrntabjlit> Iia\c been ob- 
served m a consulcrabk pcrccntigc ca«c<« Arcflcxia is frequently 
ob«crv cd 


Cough 18 common and hcmoptvsia occurs rcrclv 


About the third da> after the Bwellings have appeared there vvili often 
be pnin m the various mu«cle proup* so that brcatlunp becomes laboured 
and ma«tication and deRlnlition difficult, and in fact all muscular move 
mcnls, particularlv after a penod of rest are painful Pams ma> be slight 
or \cr\ severe, and arc often described bv women as being as intense a« 
labour pains Thej maj last for one da> or for several weeks 


In tins stage if tbc fever continues for a month or so there will be 
considerable emaciation and verj great weakness with nervous and mental 
svmptoms that suggest the tvphoid state 

A somewhat unii«ual svmptom liaemorrhagcs under the nails and ex- 
treme tenderness of the tips of the finger^, has been noted in about ten 
per cent of clinical en«cs 

In fatal ca«c«. death take** place during this second stage 


THb final itaaa —In tins slnec the patient recoicrs from tlie n eakness 
and emaciation of the toximia and tocr There arc 
and muscular pains tlial mas pcfist lor man) months and mujeular a cak- 
ncs< that ma\ lad fur scan Calcified ea<ts ran ■chloin be felt but can 
be seen bv careful radiographv 


DIAGNOSIS 

This uill haie to be eonsidereil under tour hcadinga, (a) f™'?' 
epidemioloBical (bl parasitolopeal, (e) immunoloBieal, and (d) post mor 
tern examination 

:;Sol"t-'a'S'’o?&^^^^ ~rt of th^is diagnosis 

... _ , < f\„i. k, n ^cr> unlikclj chance will the adults 

(6) I stills or the latter m the blood or other 

or the arvffi be found m tbc stools, snevsted larva in mu«clc 

i;i^e!reT'be':ramS/ppV»«n after digestion in 

artificial gastric juice for 24 hours at 37 C (tide m/r j 

, a t I TliP Ultra dermal test has been used widely for 

(c) The mo«t recent technique gives re- 

demonstrating subdinical inf^on nltbough with lower dilutions 

suits that arc highly specific for tn presence of trichocephalus 

of the antigen faNe ®:Ss,^"e5„red .1 is more difficult to 

infections A blood precipitin test is emp > ^ 
interpret and should be used only as confirmatorj 
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T«cfiniquM Tlio nnttrfrn* n prcpirrd /rom de'iccaJfd Iar\r cxtractfd frdm 
infected pork 

For the iBtrid«rB\»I t«« the ttilulion aliould lie I in 10^00, of which 05 e.cni }' 
injeclcd into the skin of t)ic fomrm In a po«itne c««* n weal of at least 7 mm 
m dnmctpr with p'einfopoiJia will appear and thw will l>e awrrouoded by a nog 
of crjthenn of at lca«l twice this breadth 

A control in which the aohenl is uvd without any antigen miMt be done at 
the Kimc time 

The ‘ delajed reaction ' which may occur after a delay of 2t houn w leas epeeific. 

The precipitin ten u done with dilution*, of 1 m ICO upward*, of the raroe 
antiRcn In a micro-tube a small quantity of the anliRen aolution w floated on top 
of an equal amount of the patients serum, and tlic reading U made after one hour 
m the 37*C incubator A pQ*ituc result in a dilution of t ta 1250 or more auggert* 
recent infection 

These tests become posilnc between the second and third wxeks and 
remain positive for several years 

(rf) Pojt-mort«n examination.-— The diaphragm is U«uallj' the best 
source of tnchinclla lartff A piece of this is cut into a thin slice which 
is pressed between two strong elides and then examined under the low- 
power lens of the microscope for cncj'stcti lar\’n?. 

A more satisfactorj* method ts by digesting tlie mu«cles, as follows: 

Tschntqu* Dieert about M grammes of miMcIe la 07 per rent hjdroehl^’c 
acid— I jO per cent of ccp«in, 20 cem to a gramme of murele, oicmight The 
mixture should if po*«ible be stirred periodieallj The digtsfed rosfenal w placed 
m a large glass funnel to which a short length of rubber tube with a stop-<wV is 
attached The cxcj'sled Ian a* fall to the bottom of the funnel and can b* 
drawn off b> opening the stop-cock A count can al«o be made by tins method 

PREVtNTlON 

Personal prophylaxis can be achieved by refraining from eating lightly 
cooked or undercooked pork Refrigeration to -15* C for 24 hours ^iH 
destroy larva>, but ordinaty refrigeration and salting or smoking will not. 

The only effective public-health measure generally practised is the 
inspection of pork Liglit infections arc \cry hable to be overlooked, but 
the fact that the infection is much rarer tn towns, where generally inspec- 
tion is adequate, than in the country distncts, where it is not, is evidence 
of the value of this procedure 

Education and propaganda amongst small pig-raisers in country dw- 
tnets to discourage raw -garbage feeding, and to encourage the proper dis- 
posal of pig viscera and of the carcasses of pigs d>ing of disease is 
important Rats also being common hosts should be destroyed or at 
least kept away from the animal food store. 

TREATMENT 

No specific for this infection is known, and, from the nature of the 
infection aqd the difficulty of early diagnosis, it seems doubtful whether 
a specific would be of very great value were one discovered, unless it weie 
capable of killing the encysted lartse m the muscles Treatment must 
therefore be symptomatic and palliative 

The administration of calcium, in the form of calcium gluconate for 
example, has been suggested in order to hurrj' the encapsulation of the 
larva 


• Prepared antigen can be obtained from Fli Lilly and Co , and probably otber 
drug manufacturers , 
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PROGNOSIS 

It mu«t be obvious that the prognosis in the vast majontj of ca«cs 
IS excellent, ns thev do not «1jo» an> svmptoms it alJ On the other hand 
in the 'crj licav"} infections m which ga«tro intestinal svmptoms appear 
the prognosis should be guarded as manj deaths have been rci>ortcd In 
such ca«c8 the absence of a high eo inophiha is a bad prognostic sign 

It lias been estimated that 5000 larv® per kiloj^rammc of bodj weight 
will u*unllv prove fatal However, SOO hrva* i>cr gramme of muscle hive 
been recoverttl bj biop«v in a non fatal ca«c The two statements are not 
nccc«sarilj contrndictorj 
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Introduction — Filarinsis* is (he term apphetl to the infections and to 
the diseases caused bj, the infections in man and animals bt certain 
nematodes of the super fomil> Filanoidea that nerc at one time gcncraUy 
placed m the non superseded genus Filnna namclj 

nucherena bancroftt (Cobbold 1877) Seurat, 1921 
Itucherena mafayi (Brug 1927) Rao and Maplcstonc, 1940 
Loa loa (Cobbold 1864) Castcllani and Chalmers 1913 
Mansonella ozzardi (Manson 1897) Faust 1929 

For the other tno important infections b> nematodes of the super 
family Filanoidea namely, 

Onchocerca volvulus (Leuckart 1893) Radhet and Henry, 1910 

Acanthocheilonema Persians {Man«on 1891) Radhet Henry and Lan- 
geron 1912 

the words onchocerciasis and ncanthoehedonemiasis are commonly 
used although both worms f-re often referred to as filarial worms 

The morbid changes that occur m filarial infections are brought about 
by the mature larvae and the adult wrorma paasmg through or lodging m 
the tissues especially in the lymphatiea and causing local reactions 

*This section has been written with the aid of some notes by Dr 8 S Ran 
espee ally on the morphology of the parasites on the history and distribution oJ 
filanas s and on Wucherena malafn infection Most of the photographs w^re of h» 
pat ents attend ng the filanas s out patient department of the Calcutta School ot 
Trop cal Med cine 

Part of this section has appeared in Med e ne (May 1944) it is reproduced here 
w ih the Editor s and Pubi sher s k nd permission 
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Uot.joiiflfa otxnul, is corfin^ to tie Americss »lere it lias a limited dis- 
tribution m northern Arjfentins uj tie rowatnes alone tie north coast of South 
America m Mexico ard in the Indea Tie adult worms li\e m the body 
eatitiea and aj r.arenll> produce no pat»OKene*u The microfilan® are scry small 
iiniil call ed and \ cn sjniiLsr to U o% of AeanthofAeihncma pcrslans T1 c infection 
has been transmitted eTperimenlnlly bj (he itDai Culeoides jurens 

Annihofhedo* cina pmintt has a wile di<tribution in tropical and nortlem 
Alrjca and in the nM«Iil ares* of tropica] and stib-teopical South Amenca The 
elmiral condition that a produces w ilMrfincd and many workers Iwlicie it to be a 
non pathoscnic para»Hc T1 c mierofihn* are unsheathed much finer (less than 5 n) 
and »1 orter (Jc*s Ilian 200 a) Ihsa lhoi«c of the pathogenic filariff. and should neicc 
gi'c rirc to confii«ion The intermediate hosts are species of Culicoidei 

Ko further refereneu Mill be rntde to either of the«c two infections 


FILARIASIS DUE TO WUCHEREKIA BANCROFTI 

Hutarieat^AlLl ough fifarii'is m its grosser manife*(Bfions was mentioned by 
ancient Indian wntera the term elephantia«»s‘ was apparently fipt u<ed by CeUiu 
to indicate ]epro*>, and later bj Galen to indicate both lepras} and true elepbanti 
asw A third dt'ca'c Alsdura foot was at*o teneralty confu«ed with leprow and 
ete^hantusis until about the eighteenth century In 1750 Hillary ga\c a full and 
lucid account of the elorhantoid leg wherein he clearly diSercntiated this disease 
from lepro*} The etssueal researches of Danietecn and Boeek in 184S on lepro^ 
and those of \aDd)ke Carter in tSCO on mveetoma established clearly the true 
nature of those two dL*case« and their di*tinction one from the other and from 
fifaru'is 


EPIDEMIOLOGY 

Geojfiphieal dmnbution— Of the human filarial parasites fr«cAer- 
cna hnncro/fi lia< the ino*t extensne distnbution in the tropics and sub- 
tropics and occurs in regions from about d2® 2^ to about 38* S in the 
ca«tcm hemisphere anti from a^ut 30* N to 30* S m the western hemi- 
sphere 

In America, the infwtion is common in Central Amenca in the West 
Indies in Britilli, Dutch and French Guiana \enesuela Braid Peru, 
and Colombia In the United States, a considerable focus of infection, 
probabU originalb introduced from Africa, was discoxer^ 
lina some scars ago, but no fre-li ca^es ha^e been reported m recent yearn, 
It probabh docs not occur cl«enherc 

It .. common 00 the oc* coast of Afcca, m 'm 

ncighbouriOB flantls "f Mauritius and Munion, m East Atnca, aud m 
Eg'pt and North Africa 

In Europe, It .. reported to occur to Spam (Barcelona), Hungary, and 

Turke> 

£3 gruup, of islands 

In A.,., ,t IS espeeiaU, or&|S; 

cent of the population are infected 

nwa^alcnt but it IS more or less 
In India, the infection is **^*^*^^^3 along the banks of the im- 
confined to the coastal regions and to areas along 






GGO 


Flt.ARIASIS 


on the mtcn-^il; of the infection to VlnM. /» obstruction depends 
in lijperendcmic nrcaO d", Zl..,?, TJim, 

age a, 5 ^ca^3, and, m one ca-c miorS "’'""'‘I";''™ al as carls an 
of a bibs of 14 monlli. I„ niodCTaMs” T m tlic blood 

mence gcncrallj bctsscen ti c a^M of ! V?" "" ">"1- 

dcmicty bctsscen 20 <^^ 2 ^ ''''' 
in « omen is lc«« than in men ^ Tins I Jncidence of infection 

of liMHR nnd their mode of drc«s ^ due to their conditions 

or “aaopaSon°ort'hc °ndinSll™s*bc^^ °{ '"fin*"'" and tlic rare 

moderate endem.c.tj, .r™cn rare fr<r'^‘ " '“"n »' 

European Bojoumcra, but it m not imL’ " ‘‘""''1 •“ ^c found amongst 
lised there all tlie.r hscs, and lt"fn 3 co^Z’°" """’"S'S "I'o base 
Indians as amongst the Indians ""“non amongst the poorer Anglo- 


ETIOLOGY 

?etT,or.r.? K-i*' " “ 

fecu™°“ tt° 

cla8«ical re^archra nl po'scnl •“ filarial in- 

made the Sorthle l<" ■DdVVath«lni;"'V tl bis 

earner of fiS >878 that Man.«on 

inside the mo-quito j dcmoortralcd that fottffant was the 

larA® escaped from IW Low fiarul embrjo dc^eIopcd 

biting Sm« then ‘ ‘beTosJ^.ro o„ tb® .nfecUie 

mg with many iinnorf.f^ mvfttigafors haic^mpd I!.,|° *1''^ *t the time of 
investigating fibria*! of tbe researches deal 

this infection in |h ‘^tf’°“ ‘be Fij, Wand? ®.“br (Babr 1912) 

Culcz fahgans which •derfe* TOncirofifji , that the transmitter of 

^OTld IS not ao eHe;ft the important IniSS ' " >cuteUan», and that 

microfilan® m the hIr?.V“ elands He was «? ®'^s of the 

Of .he e„b„7 “iS 


James showed that the fil i ' 

*«eflercna 6micro/o th^^ .4»iopAffe« 

(6) ^ 

’ "f “0.0. 

(c) moderated endemic ^ ‘ban 30 per 

«. r«L-„7.„. ” .haa 20 b„. „,er S per 

oeeaooMi pcat.ve ».e»oHam „u s ^ ^ 
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Causal organism — Tlic adult H ucherena bancrofti are nhjtc hair 
ihe (rnn«luccnt uorms laxing a smooth cutJcle The male and tlie female 
ivonns luo coi cd logcdicr in the dilated limpliatic- tlio male being con- 
aideraliK mnller tlinn t lie lemale The head is rounded and is separated 
from the hodt he a neeh-hke eonstnetion It i. prmidcd iiitli too rons 
of small <!e«ile papillir The mouth is without lips and unarmed The 
a-ophafius has no biilb-like snellinR nt it<s pontcnor c\trcmit% The anu* 
i« situated clo'c to the po'terior extrcmit% of the worm 


Malco mea«ure from 25 to 40 mm m length and about 01 mm m 
brcadtli Tlic tail H epccialK cur\cd \cntrall> The cloaca is about 01 
mm from tlic povtcnor e'ctirmitj Tlie tc«ti« is not coiled and terminates 
as a snowdrop-liko profc*^ f I eiper) The flffc«®on piece or guberniculum 
which IS chitinous is erc'cenlic Tlicre arc two spicules of unequal length 
The long one is cslmdrical, expanded proximalK and tapering distally, 
ending in a glan«-likc swelling TIic «liort spicule h of the same diameter 
fliroughout gulter-likc and eoar«eU marked, c«pccm!K near its distal ex- 
trcmiU There arc nine pairs of eaudal papilla* which arc pedunculated, 
fi\c pre-ana! and four po-l-anal m position The caudal ala* arc some- 
time® mdi«fmct fMnple®tone and Rao, 1939 1 


Females mca«urc from 50 to 100 mm in length and from 0 2 to 03 
u’-ophngu® ha® no bulli-likc swelling at its pO'tcrior extreiniU The anu- 
opens about 0 2 mm from tbc tip of the tail The A-ui\a opens on the 
central surface about 0 6 mm to 13 mm from the anterior end The 
^nglnn i« a mu'culnr tube forming a loop with a pvriform enlargement and 
end® m the utcrii®, the <li«tal end of which is gencnlK found filled with 
fulh extended omhrxo' rcadj to be di'chnrged At it® proximal end the 
iiteru* i« ditidcd into two branches which occupv the greater portion of the 
bo(K and cacli terminate® tow awls the tail end in an oxarj Fach branch 
of the iitoni® contain® egg® and cnibrjos m xanous «tagcs of de\elopment 
The ova a«d embryos — Tlic oia are found in tJic po®tcrjor end of the 
uterus Their dimcn*ions xaiw according to the stage of their dexclop- 
ment , w hen fulh dc\ eloped tlic> measure about 40 microns in length and 
25 micron® in breadth The oxTim docs not possess a true ®hell but onlv 
a iiiembmnc which become® e{rclche<J to form the so called sheath of the 
microfilann 


Tlic roca®urements of the individual microfilarari® (embrjos) of R «- 
cAcreno bancro/li in ordinarv thick smear® when plotted on graph paper, 
exhibit a «mooth curve, and there is no marked difference in their measure- 
ment® m the wet ind drv states the average length of the embrvo itself is 
290 micron®, the breadth G to 7 microns while the length of the «heath 
1 ® 359 microns (hengar, 1939) 

The embrvo shows well marked cuticular striation® The cephalic 
space 1 ® gcncrnllv smnlhr than the breadth of the embrjo in this region 
The tail tapers graduallv to a rounded tip and is free from nuclei 

Life-cycle of the parasite —The adult filarial para=ites live in the Ij ra- 
phatics of man, maml> in those of the pelvic region They are known to 
live there for a considerable period of time without producing obstruction 
to the Ij mphalic eireulat.oo The lemale diseharges embryos pm- 

odicallv these embrvo® reach the blood stream and circulate there The 
cmbr> o®’ exhibit a nocturnal periodicity* in the blood stream, except in 

• VI oeriodteuy The Diaximtim number of microfihnr h found be 

4 ^ 1 i,4 n/l0PM and 2 AM and never dunoe the da> This periodicity 

w ^dewce oTthe part of the filanal worn (or of Nature) lo aid propagation of 
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Fiji, Somm nnil other Fneilic i.hnds nhcrc thcr sIm no tnecial nenodie- 
itr Tlic\ do not dor clop further in the blood, hut are laLn up by the 
ocru™” '”*' stase of dciclopracnt 


,„lnll ’’ Pani’horal blood of an infected indi- 

iidual mn% contain anj liini; up to COO embrsos It baa been found that, 
wlulc a moderatelj Insi eoncentration (about 15 embrjos per drop of 
blood) IS ncccs«ar\ for tlic successful tran^mi^ion of the infection a much 
bjphcr concentration of mjcrofilaria?, m, 100 or more embr\os per drop 
1 ^ fatal to the mosquito 

The development of the fihnnl cmbr>o m the intermediate host, the 
mo«qiiito, mn\ he bricflj described as follows 


As the moequito feeds on the blood of on infected individual, the em- 
hrjos (microfilfiriT) arc taken tn b> the mo«quito and enter its etomach 
\\ith the propre®? of digestion in the stomich, the blood pla=ma becomes 
t mekenevi At thi« stape the embrvos escape from their sheaths and enter 
the thoracic region of their nio«quito host It has been shown bj Ijcngar 
(1939 » tliat witliin ten minutes mo«t of the embrjos enter the thorax and 
lie tn between tlic tlioracic rousclc fibres where at first thej arc compara- 
tivolv inactive After two davs (he first-farvnl stage embrjos measure 
about 324 to 250 mjeron* bv 10 to 17 /meron« Manv changes take place 
in the structure of the embrjos, and the tail becomes reduced to n stump 
(sausage stage) After (lie third daj, the ilcvelopment of the bodj cavitj', 
ff'Opliagtis an»l (he anus takes place, and at the end of «cvcn dajs the 
Iwvuc (secomt stage) measure 225 to 300 micrcm« bv 15 to 30 microns 
Cnudnl papilla^ arc now observed 


During the «ccon<l week, moulting occurs and under optimum condi- 
tions tlic metamorplio'ia i« complete bj the tenth or eleventh daj The 
infective third «tape ffilarifonn) larvae which nou measure 1500 to 2000 
microns bv 18 to 23 microns «how an alimentarv canal and a tn lobed tail 
Thev leave tlie tliorav migrate to the probo«eis, and cvcntuallj reach the 
interior of the labium Tlicj arc gcncrallj seen to move in pair® 'When 
the mosquito iied«, the larvae c“cape at the junction of the labium with 
(he Inholla (figure 16fli and enter through tlic puncthre made bv the mos- 
quito or even through the unbroken «kin 


The larvji find tlicir waj into the peripheral IjmphntiCs Their sub- 
sequent progress and eventual fate vmII depend to a great extent on the 
host’s reaction but under conditions of perfect s>mbJo«is the cjcle wilj be 
completed a* follows The larvae migrate centripetallj^ and cventuallj 
reach the large Ijmphatic trunks where, having developed into male and 
female adults, thej mate The female partunatca and the microfihna? are 


ipecic® as it is onh oU'cned m countries wl ere the mam mosquito vector is a night 
feeder In Fin Aetfes tanegatM which i? * dmras! feeder is the jmportinl vector 
and the microfilvria; are found in the blood throughout the 2t hours in this and other 
PaciBc islands Man> tl cones have been put forward to cxpliin the mec!mi«m of 
this penolicity— (hat it J« due lo light directly repelJing the embrjos-Tir adversely 
affecting their activity to the inachvitj of the host at night to chemot-isis from the 
bite of the mosquito to defective osjgcn suppb or to mid-day parturition of the 
worm and Ihe dsiJv dealh of Ibe JwmmJuisr flanc 1933) — but no thcor> is entirely 
Rvtisfaetorv The ingemous U oiigh unhlelv theory regardirig mid-dav pvrtliriUon 
—which Itself requires further cipl. nation— has been disproved bv several workers 
who have shown that even in another host the life of the microhlsna is over a week 
If the host ctiangcs his liabiU and sleeps dunng the dav the mierofifina; t! at he 
lisrbours vviil change their periodicity correspondingly in about three ilavs 
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^ufion” onJ tl,c 8>..™,c 

and It accounts for none f' perfect 

vilien the hosts tissues react t« tin. n'socinted with the infection 

and their effect on the c\cle uiM "orm, thc«c reactions 

Pnthologj below under the lieadinR of 

ha\e mated, thej*^ or at^ Icast'^tlic «^tcr the adult worms 

lyn.phat,cs Of the cxtrcm.t.cs and JnTat%„”;S'„^.';f 



explain certain observed'ph^i Proof— nould help to 

be explained almost as wed on She? aomA j ‘l>at these ‘can 

From the entrx of tb Sronnds (aide in/ra) 

‘fi' W“rance of micro- 

C«r,cU,ToVl«rr'' “■“'™“™ser“‘“' ''' 

- far as t?e 

Many of the early worknro t * filanasis are concerned 

noted the correlation bcW?tt:So?de^S„^’|Pf> fS'’ »M3), 

iciaence of filarial disease and the blood 
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mjcrofihnA rntc in the commumty and, rwenth, I>engar fl938) found a 
po«iti\c corrchtion cocfTicicnt of +0 7644 bctivLcn the microfilanal rate 
and filarml di«cn«e m 216 localities m Tra%nncorc (India) In chyluna 
due to filarial infection, microfilaria? are u«uall> found in the peripheral 
blood, Kn\ and lino (19381 found them in 78 per cent of their cases 

On the other hand, ino«l (though not all) ob«crvcrs ha^e found a \ery 
definite negntnc correlation between hlooil microfilanal findings and cle 
plmntin«is in the indii idual In India, Acton and Rao (1930) found inicro- 
filnm* m onl> 5 7 per cent of ra«es of frank filarial elephantiasis whereas 
thc^ found them in 14 7 per cent of the 8>mptom*frcc population of the 
same area In n population in which there was a 928 per cent filarial 
di«ca«e rale, Rao (1941) found a roierofilana rate of 8 4 per cent m those 
with clepliantnsis, ngnin<t 6-1 3 per cent m tho«e without it And Iyengar 
(1938) in an investigation involving over four thousand persons, of which 
over five hundrcil had clinical filanasis m several localities in India found 
the microfilaria rntc was on an average about three times as great amongst 
tho«e showing no clinical evidence of the infections as amongst tho'e with 
elephantiasis 

The absence of microfihriT in the early stages of the infection mu«t be 
attributcil to the immntuntj of the filnrit* and/or to their failure to mate 
The usual explanation for the lower microfilnnn rate among subiects with 
elephantiasis is that the Ivmphntic el»annc1« nrc mcchanicallv blocked bj 
the vrorms and the reaction that they initiate *0 that no microfilanal can 
get into the circulation It #cem« however, tliat it may be due to the failure 
of the majontv of the adult worms to get through to the larger lymph vessels 
where thev can mate more ca«ilv, the finding of an occasional pregnant 
female worm in a di«tnl lymph node doe* not negative this suggestion and 
niav onlv indicate that worm* migrate ecntnfugallv after fecundation 
On the other hand, ns one would have to assume the complete blocking of 
all the larger lymph channels from the periphery in order to explain the 
absence of microfifnna in the |>cnpheral d1oo<I, it is possible that one must 
visuahrc a general reaction of an allergic or an antibody* nature on the 
part of the ho«t, otherwise one would expect the worms m tho«e are'w where 
the blocking was as vet incomplete to provide some microfilarn? Each of 
these three alternatives is compatible with the observation of Ivengar 
(19331 that the longer the duration of the obstruction the lower the micro 
filana rate i« Iikclv to be 


Conditions favourable to the development of the lainr* in the 
quite — The stages of the development of the hrvm of R ucherena bancrojti 
in mosquitoes outlined above, require a mean atmospheric temperature of 
about 80* !■ and a humidity above 60 per cent Laboratory -controllea ex- 
periments bv Rao have shown that the development 
mosquito depends directly upon temperature and humidity, the optimum 
conditions for the development have been found to be a combination ol 
80* F witli 90 per cent humidity Under these conditions the parasite is 
found to complete its full development in the mosquito within 
Ob'crvations earned out m India (Calcutta and Cuttack) and in 
have shown that the times for development in the mosquito under natui^ 

^ ‘It mm, poKiblc that the mierolibnaa that •''.''“'”1“ ‘ij' 
the obatmetion in the Ijmpbatic .eaeeb or in “'niSua Sei'aa i 

ilpstrojed and provide the necessary sensitua^ 5? f.Lflm^where they cirni 

bmph \aris chyluna etc the microfilana rea* the blood ®*rea absorption 

late until tliey are ohsolefe and are subjected to a gradual process of aosorpiion 
with other circulating debns 
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.n '‘"-I'V, from J„„ „cKs 

.t tsfn ^;'ri£"EF s*';: 

».Ilf„,llorcachtl,etlMrdlm^ tt intetnc'ZRo 

host m Efijpt common 

Ph,l,pp.„o?"Au,tr»h«, t\S; "SdiToTfiras '""T' f'" 

species and genera the comnJrJo In mo^qmtoc^ of other 

one must assume, therefore ^thnl 

stances, 0 5 the dkj ' "me '" '“tne .n- 

Samoa, tliesc arc knom to be^tlic P’eudmcuMlani m 

(1943) g.tctheJollon.ngasp^Ll.al^eS 

Eop‘i?!"Tw.,“?r(srS;u Cl..na, Jap,n and 

more, C annal.ro, in., C d,s Zl r , . a 

and Celebes), Aede, ieouT mt? A, ‘j™ •’“"I' East Indies 

Mest Indies) Ac*s ,S ' ^ S™"' "»'ss, Si Croix, 

logo,- (Japan), A ImZhu^w, l^t r I Aedee 

VmdoUMloru (Malaja) , T un,^% 

(Bratill, AntjpAcIcs albimanua irnrihh ^^trnl Africa) , r juttamantonia 
A gamb,a,'A hoatm A ^ M.tarA,, (Brazil), 

olgenem,,' (Tunis) A Aurennw ,1 '''''"’'’f'"' (Sierra leone), A 
eaniM xar jinensis (Shanghai) A •T''“'''"'”''e) , A hyr- 

and braekishaater tjr«fl, A pzSl’l"'','’ «aipie(i«* (both fresh- 

pAiIippineims, A pallidiu, A anSr^H t (’■“™“!/0, A ronino, A 
daiacw (a 1 in India) A “cpl’^nn, A tup- 

bnncTO/fi (Dutch East Indies Celebes) Stt^smland) , A barbtroatna \ ar 
and Celebes) A jninc(i,(n(us' (Ken c’ti.ee Ea<l Indies 

A maculatva (Celebes) Guinen and Celebes), nnd probnblj 

m nature''* Tho”°e‘ frnfeh’ the 'iomp“et''T P™''" 

arc Starred complete dcicJopmcntal cAclc has been 

factors affectinc endemicity 
The four essentials lor Iransmission are 
oi nhirh 

fi'wptible man and 

"■> “«d (..) and <„,) 

mi?rofil“ mai?„"’ ^ " n>ake any 

.oeaSrw’.ll‘ht'-‘- the “"1 ^1! .it£pVll7 

Md ^aath or daratioa oM aft^if.rglstiea and 

jp, Temperature and humiditv «p transmi«ts ion each year* 

place f™ complete 

•ppea, i. t, .H, ^...fc'bT, srkS! 
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But, giAcn R fixed human and a scaoonaHj Aar>mg mo«quito {e g Culex 
fatigam) population, filarial incidence viiH depend not so much on (c), but 
more on the length of duration of the coincidence of the favourable periods 
}tt factors (b) and (ct, that i«, on 

(</) the JenRth of duration of tie roinruleBro between tie peak-* (or I ipii 
plateaux) of the mo'^uito-inetdencc anl faiounibte-teniperature and hutmditj 

The dcn«it\ of the \ector mosquito population (6) will depend on a 
number of factors which will \nrj according to the species concerned, but 
the 8ca«onal \anations in the den3it> will also depend to a great extent 
on temperature nnd humidiU, and the same ranges as m the ea'e of factor 
(c) namclj , SO® to 00® F and oxer 90 per cent will certainly be fa\ourable 
for mo«quito brectling but other contemporaneous factors ma> not be, and 
therefore the peak" do not alwa\s coincide 

For wtample, in Calcutta the mo«t suitable period for tran«mi«sion is 
from Ma> to October, but the peak of the Culex curve is later in the jear, 
so that Calcutta is an area of moderate endcmicitj , whereas in manj 
coastal towns in South India, the transmission period la«t'» almo«t through- 
out the jear and such places arc hypcr-cndcmic 

^^c therefore ha)c the equation, 
degree of cndcmicit> ssa x b x d 

It will thus be seen why the disease is endemic in hot, damp, tropical 
climates and m coa«tal areas where an even temperature is the rufe, why it 
IS seen at its bc*t in dcn«€l) populated area®, especially m towns in which 
the Culex population is not controlled, and why there is considerable vana 
tion in the intensity of the endemicity from place to place within these 
areas The more praetical importance of this apprewation of the factors 
concerncvl m tran«miesion will be its application to prevention {vrde infra) 

PATHOLOGY 

As m other fdanal di<ea«es, the pathological changes are cau'ed by 
the adult and pre adult w orms pi«sing through or lodging m the tissues and 
giving rise to local reactions in the«e tissues, the circulating microfilaria; 
thcra«elvcs apparently produce no recognisable tissue reaction 

Pathogeneiu — ^Tlicre 13 evidence of ti'sue irritation from the point of 
entry of the mature larvic onwards Tlie skin around where the larvie pene- 
trate raav become thickened, bard, and red and this condition usually per- 
sists for some days The lymphatic channels through which the larv® 
migrate show «jgns of imtati<fn, apparently as a result of the action of some 
sub'tance secreted by the larva; The ti'^sue response is a granulomatous 
development both wjthm and outside the lymph vessels, the latter tends to 
narrow the lumina of the ve««els while the former obstructs them Later, 
these tubercle-like ma««cs of epithelioid granulation tissue may resolve 
or, if the irritation is maintained by repeated passage of larvs or of adult 
worms, it may become infiltrated by fibroblasts and the channel perma 
nently obliterated 

^^hen the immature worm reaches a lymph node, it must work its way 
through the lymph spaces between the trabecula and the lymphoid nodules 
of the cortex to reach the medulla During this passage considerable local 
reaction is cau«ed, when numeroua mature larvs constantly pass through 
a node, the w-hole node increa'es in swe and m the cour«e of a <short time 
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li-m «ild. tliiiH ,m,i,ral tl,o ^upcrficinl noilc= on tl.c inner amcrl 

nftlicnrm etc or '\!icii tliodccptrljmphatics pro imohocl tlie abdominal 
plcxu'c« ind tlio i of the spermatic coni (urfi in/rfi\ 


Tlio local reaction to the prtsonct of a foreign bod\ in a hinnhatic 
AC' (1 iir in a iMiipli noilo m»\ lit «urh that the initiirc worm, oi c\en the 
iimnaturc worm is strangled, or such norms mnj die of old age or for «omc 
other reason ^Mion this occurs there is an infiltration of l>mphocjtes, 
jila«nia cclN and cosinopluU and the formation of giant cell®, w Inch destroj 
the worms (figure IGSj Meanwhile new blood \c«scls are formed in the 



I-ifOirc 168 Section of Ijrmphatic ginnd Trans%crse ecctioD of 
fihna) worm with pant cells suirotindmg i( 

granulation ti«sue fibroblasts appear, and ctentually the remains of the 
worm art encapsulated and maj become calcified This process may be 
associated clinical]} iMth a sharp local inflammatory reaction, and in some 
eases tilth a febrile attach later there will alwnjs be scar formation 
which will further interfere with Ijmph flow in this region 

'\\ hen the Ij mph flow is thus obstructed in the distal parts of the lymph 
system, the l\mpb pressure increases, at first the deeper lymphatic vessels 
dilate then tho«c of the subcutaneous ti«sue, and finallj the skin lymphatics 
The Aahea in the«e dilated IjTnphatlcs cca=e to function and stagnation 
results Ljmph ceases to drun from the tissues and the part becomes 
progrcssnclj more sAAollen &uch tissue is known as blubbery tissue and 
when one cuts into it the lymph exudes and the tissue collapses 

Drinker and his coworkws (J93-1 1935} hate shown that this Ijmph 
has a higher content of plasma protein than ordinary Ijroph and that this 
content IS further increased by any mflaramator} reaction The high 
content of plasma protein increases the fibroblastic actnity of the tissues 
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J" “ ‘''f in tlic blulibcn ekm multinli nnd 

IlcSirntl ‘'if'"''"' I'nrd-tb/tjpical 

.a '"'•“'■“‘'“n extends deep down into tbeToncr 

the skin as far as the snent glands, interfering mtb the Ijmpliatics 
in that region and producing trdemn folloned h> fibrosis around the^saeat 

rats Lts'h Snrdr‘“","\!‘“‘”’'"'- “ ‘1’““''' """ ■” eiephanti„'"“s 
ui^ajs Jiarsii and dr> In the meantime the surface h\nprtronhi nf ihi. 

ES 5 sS f •• 

a'S.=SS"*£;SF‘— 

peritoneum, kidncj, bladder “or‘^ tMrn s »m„’„r “^ rupture into the 

lymphuna, lymphoccle or if thaw «i causing lymph atcites, 
through nhich pass the’ Ijmpb \casels**fmm"i'l '* Pse-aortle nodes 

of those from the pcius oTthc Sex'Tn?l 'l™” “"d «orac 

small lessels aith the lumbar ahicli are also eonnected b> 

ehjlo into these pLusc and ( •“ “ 

ehylocele mil result ' ^ ™pture, chylon. a.citei, chylnna, nnd 

tuounJmXtes teps°up“;he":?ma'S™ ''rti""* 

endothelial cells hypertrophy and fo™ » ' the tc«5el nail, so that the 
^vhich projects into the lumen hko « ^.n granulomatous mass 

trauma la likelj to rupture the hlo(vft««F'i gronth Bljghte«t 

and cau«e bleeding into the l}mSK4el ^ papillomatous gronihs 

haanatoeele, etc ^ ^ Production of hematuna, 

eventually rupture into^thc*^mtM^^^ 

cause chylou* diarrhoea, but a much reflux flon of clijle may 

XL® and damaged lacteala wnous sequel mil be infection 

to the larger lymph vessels so that whm spread backwards 

plications are likelj to follow rupture senous septic com- 

microfiIar.laill‘!ind\j;|jJ'^‘J,' Pertml or intermittent, 

the Ian ID are confined behind the obstrf.rt ^ ■' ‘‘ complete, 

trophic linib and do not appear in th^hhl^H "I * and hjper- 
that in cases of chyluria and Ivmnhah^lT^ the rule 

almost alwa>s found in the blood wherpn ‘^ord microfilaria! are 

arc frequently not found (wd??Jj4a) ^’^phantiasis of the limbs they 
The importance of second u 

jeet Some workers including “ control cr«ial sub- 

Grace and Grace (1931), beheve t£l rtarf,']*''™ **““ ('*29), and 

fections play an important part in all (?|P(’y(ococcal or streptococcal in- 
anal attack where as others question ih^ inflammatory processes of a 
St ‘*7 tonetionrracSt thni^ ‘(m' "ost of the 

attributed to the irritation of thTfiM . the skin, can be 

woim Itself and to an allergic reSmt ?7^7i, ‘(lo hods of the 

(O Connor, 1932) All recent woK7.^ P"‘ o' ‘he host 

often shown the enmnUhe. supported the latter vtnTxr a,aei Uo« 


Often show’n t^e la'tS" ew and ta 

ry lesions The allergic lesions h organics in the early mflam- 
s lesions may be aome distance from the actual 
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worn, nnd tlic 'upportinR ti«ue, around the genital organs, eg the cord 
and tcHicle, appear to be particularlj prone to allergic reaction The more 
serious complicaf}on<», Jjmieicr, such as acute suppurating funicuhtis, peri- 
tonitis and septicieinia, arc obMousb due to secondarj infection, ’\\hich 
mn\ haAc been ha-matogenous in origin but is more Itkclj to have resulted 
from direct infection from some hollou m«cu8 into which the Aarices haAe 
ruptured 

The varijtioni m the leiidKi* produced —Various explanations ha\e 
been suggested for the differences in the legions produced bj filarial in- 
fections in different indiAiduals, but the following explanation appears to 
the writer to liaAO most support from Ins personal experience and from re- 
corded data 

If the complication of eep'is is excluded, there arc two factors con 
cemed, both of which are \anablc, namcl> (fl) the tolerance of the subject 
to filarial metabolites and (6) the intensitj of the infection to which he 
or she is subjected 

The human ho*! will fall into one of the four following categories — 

(i) tolerant indniduals aubjected to feu infected btte$ their tissues 
do not react to the filarial metabolites, so that the migrations of the pre 
adult worm and parturition of the adult cau«c little or no reaction, and no 
clinical sAmptoms, but mtc^ofitnna^ wilt ahreAs be found m the blood once 
the worms reach maturitj 

(ii) tolerant indtvtduali aubjected to a heavy infecUon in course of 
time mechanical blockage of the Ijmph nodes ma> occur causing some 
static trdema, l>niph A anx or both, AMthout ncce««anl> Bn\ l>mphangiti3 
or febrile reaction* 

(ill) intolerant indundmla subjected to feu infected bites at long tn 
tcnala little damage is caused to the di«lai l>mph nodes, since they have 
time to rccoAcr between 8uceo««iAc pa««ages of the injected larAS, all of 
which pa«s through thc«e nodes to reach the deeper Ijmph nodes, eg the 
juxta-aortic nodes but here there is a sharp local reaction which eAentuallj 
leads to blockage, local Ijmph Aanx, and chjlocele, chyluria, or both The 
blockage in thi* area js not complete, so that {tiicrofilariiB will be found in 
the blood It is onlj when "econdaiy — u^uallj streptococcal — infection 
occurs that the serious and often fatal acute funiculitis follows 

(lu) intolerant indtinduala aubjected to many infected bites through- 
out the year the distal lymph nodes, eg the superficial inguinal and epi- 
trochlcar, are damaged early and obstruct the passage of filans which 
come to maturity and parturiate in the lymph nodes of the limbs causing 
periodic attacks of lymphangitis and fever Soon the lymphatics become 
completely blocked with resultant elephantiasis, none or few microfilanic 
can reach the peripheral blood 

There is no reason to believe that tolerance is a fixed quality, and 
it seems possible that many persons who are at first tolerant in course of 
time, become intolerant Further, there will be degrees of tolerance just as 
there will be many grades of subjection to infection, and it is not suggested 
that the«e four categories are sharply defined 

If now, one of the possible common septic complications is added — 
such as infection from (he skin surface in elephantiasis or from some hoJ 
low viscus into which a lymph or cMe vam has ruptured, or possibly 
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lc«ion--mlnc'-« -iikI mduntion XMth «ome imintion— it the point of entry 
of the lnr\T, hut tlu« i« ineon-tant and seldom remembered bj the pa- 
tient, It tlicrefore need not bo considered m the 6% mptomatologj Other- 
wise, tlic followiiif; clas-ifiration co%crs the commonest of the filarial s\n- 
dromcB 

\ uni «\ni] itini'* nin\ be oh«cDl 

11 1 Mill lunpitiH Tn I hinphidonitis 
0 ) { flfomj 

ill) Vi tie «hich nia> »Mb-iile or Jrad to 
(iif) At'*! » foniistion 

C Flql inln n 

fi) I ncompln-Htrd 
(ii) Complintrd In rciww 
fithcr maj inxohe 
o) Tic limbr 

b) Tlic wrotum penw or libu 
f) Tlic mnnimy 

D Lamili \anx riipcrfiful or deep 
(«) t nconij Iicitol 

(h) Ihii tiinne mid j rmhirine n \mcl\ of non •■eiilic complic-ilions 

ti) I \ mpl orrlxM of tlic prom or M-rotum 
b) >iluul <^^no\^tl« 
fl /miiiiJioccIc (h'drorcfcl 
d) I imphuTia 
cl l^mlh n«ritc< 

fill) Jllor^Iinc a« « re nil of tmwmn and produrmit 
») IItiiuIo--'! crmii 

b) Hrmitocclc 

c) HriiintiirH or lixn»nlol>n>phum 
(if ) **iii piirtiira licf< fc or nflcr rupture 

F Chile \arix 

(i) Lnrom( ]i>-i( d 

(it) Ihi|tiinnz nnd i rodurinz i lancti of non wptic romplmtions 
<i) C liloceh 
bJ ( liiliifu 
c) Cl>loti« anilcf 
rf) Cliiluu* diartl <r« 

(ill) Bleedina mi\ ociur as in l>in|h tanx and produce a jiarallcl rones of 
eonipliciiions 

(n) Siifinritine before or after rupture 

F Genenl rimi (oni< 

(I) Feier 

(fi) Allerpie !ninifr«tation« 

it) ‘•kin manifestations e< wticaru 

b) Extra focal mfbmnutorx avetliiiir° especially of the genitals 

c) A«tlinn 

^ T’SM’nonenrcfiie minfie^ifiTOii' 

A full clinical description of each of the xerj numerous filarial mani- 
fe-tntions classified nboic would be out of place hero, but notes are given 
below on tiio commoner ones and on those that seem to require «ome ex- 
planation As far ns t!ic> are applicable the paragraph identifications used 
above arc followed 

Incubation period — It is u»uall> stated that microfilnna? first appear 
m the blood about one >ear after the Krvas have been injected bj the in- 
fecting mosquito, but it is probable that the time may be shorter and it is 
certamlv often longer However, this cannot be considered the incubation 
period of the disease, which is even more vanable Some indication of this 
can be obtained from the age at which persons born in an endemic area first 
show sjmptoms In manj filanous countries, it is seldom that evidence 
of lymphatic obstructions appear within fifteen jeara of the date or ar- 
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^^al m an cmlcmic area nltlioui,li in fuel] cafes tlicrc Kill often be a liis- 

TeZs nreaer m r,"M I'’''' '> "'l’'■»nl:'l■5 for feteral 

jenrs iiOKcicr m IorIiK enilemjr areas t ils iicriod is frcolientb imieli 
shorter and reccntlj from the boutl, faeifie, ea.es hate 1. een rZrlS n 
Kliieh the incubation iicriod Kas apparintlj unit three and a half inontlis 
bmphanRi is of the arm and of the .,Hirm„tie cord kT, „..„n„ter''tth' 
feter and the findinR of the niliilt Korins but not of mierolilarn 

maj occii/at*' frequent and often T*** — \ttacks 

bj patients that the attacks recur noted 

moon or in ^omcn «t one of he 

whole hmb and the elands m ’"cnstnini ejele The 

line can be «ccn runrunc down the hml!*^ nre \cn painful, and often a rc<! 

IS mo't commonU m\ohed The skin m r? ‘Jntrochlcar 
oedetmtous and the whole limb ma\ diM w"’*’ ‘“‘If 
cutancou* nodulc« fixed to the ^km ttiir«!sA^ Pnmfu! sub* 
of cares The site of tlio adult un J ^0 P" cent 

red and tender spot *” nidicatrd b\ a particular]) 

perature lo'o” Fto’lO™ F'Kilh"cenCTnl’"’'’l"'“* I"' " "‘'"‘‘''i *™' 

otertlicbodt that usualK lasts for and pains nil 

ma\ subside after four or five <la\8 three da\s The local s\niptoni3 

!>' fc'cr aonacrselt local s.jn, unaccompanied 

general^JLXTO" drbr5TS“fcT°'''"''' 

s^allcaandrcri and tlie teZ^nPor' '''■"B 

dailj for a Keek or more 4\hcn S Zo?.'"";"" S'" f F 

returns to its preiious diameter subsides, tlie limb seldom 

‘69. ^ “• «- dead Korm ma, be left (figure 

C Elephantiasis — After thi> t 
p»“if maj return to its attacks of uncomplicated 

each attack leads to a slight San^t course of time 

'ome ca^es the increase .s'’S.ous‘ rdZ^ ‘''S 
attacks of lymphangitis At first thZ ,, .S'" independently of patent 
" " oadinnrj pitting cedoma, then 

r" “ “ '« 

worm ‘he word who examines the blood 

infection may then flare ^un mt suddenly be 

occurs '’P mto a clinically patent onn aefnity and the 

this probablj ^ery seldom 
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the mclliiiK hccome» harder and dorr not pit, later llic nliole limb becomes 
massiic, brannr , har-li, and dn, and fold- niiil/or cracks ni.pcar, finalh 
tiiC'C bpcomc mfcctccj with Fcplic orpini«ms and ulceration occurs These 
clmnpcs take place mo^t commonh m the ann«, forearms and hands lees 
am feet IfifiUrcs 170 nml 171), scratuni (fiRure 172l, penis ffiguro 173), 
and labia (fiRiire 174l. anil ocrasionalU in the niamiin 


The birarrc defonmties that fihml infection will produce arc well 
known, (he% arc capitalized m the Fa«l b\ iicKgars who parade them for 
the purpose of obtaining nlm«, and in the ^\est In writers of textbooks 
who ah\n\s «cck the most evtreme examples for decorating their pages 



Figure 109 frears of filarial abKcimei left niro along mam bmphatic \e‘teel 

Elephantiasis is gimplj the effect of Ijmphatic obstruction and ina> occur 
in non.filarial subjects* but no condition produces such effects e obstruction 
as filariasis, and in a fiiana'cndcmic area all cases of elephantiasis may be 
accepted as filarial in origin unless there is strong e\ idencc to the contrary 
D Lymph varix — ^Varices will occur mainlj when the fcssels he 
Bupcrficiallj, or in Ioo«e cellular tissue and are therefore relatnel) unsup- 
ported Lymph \anx may, thus, be found on the surface of a limb, or in 
the groin (figure 175), m the spermatic cord, m the scrotum, or in the deep 
abdominal Ij mplmtics, in tbe bladder wall, or around the kidnea 

They may be (i) uncomplicated, or (ii) the ^arlx may rupture (a) to 
the surface in the groin or scrotum producing ly mphorrhoca, (fa) into a 
joint, e g knee or hip, cau«ing filanal syno\nti« (c) into the tunica causing 
a lymphocele (hydrocele), id) into the unmry bladder or the kidney 
pehis or calicos, causing lymphuna, or (c) into the peritoneum causing 
ascites A characteristic of lymph \ances i» tlicir sudden disappearance 
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ntid rcipiKnnncp ttitliin n fc« di\« Othcrwj-t t}ic«c conditions are 
mo«tI\ Fclf-txplanaton , two onl\ appear to new! further description 

(a) The lymphorrhcca proilucctl when a superficial l>mph \arix in the 
RMin or in the «crotuin or when an ilMdxised «urgicnl o{>eration is under- 
taken 13 \cr\ troublesome there i« rontinuotis ooring from the part that 
ma^ amount to «o\cn or cighl ounces of l>mph in 24 hours, and this keeps 
the patient s clolhc' conlinuou«U wet 

(d) The onset of lymphuna is often insidious but is at other times 
n«sociat«l with an acliing pain in the bladder or tbe loin or in both, 
d>surin, and the passage of clots Tlierc is albumin m the urine and many 
l\mphoc\tcs, but except for the possible presence of clots, the gross appear- 
ance of the urine is little changed 



Figure 174 Elcph#ntifl«w of the >uba 


(m) The complications cau«ed bj the hemorrhage into the cord, 
tunica or urinary tract, being dependent mainly on trauma, are likely to 
be intermittent Tlie conditions will alternate with simple leakage of 
Ivmph or chxlc in the %arious localities 


(lit The most serious of the septic complications is acute funieulitis 
and eniduhmo orchitis, which often leads to peritonitis and septicscmia, the 
mfcction is usually streptococcal and appears to be hiematogenous in origin 
,n the majorit, o! ca-cs Tl.c .care general condition is out of alt propor- 
tion to the local signs, and the on"et is that of an acute abdominal emer- 
nenev It may occur in n patient nho has had a lymph varix or Ij mphunn 
lor xmt time; or it ma, appear as an carljj eycn if not the first, symptom 
These septic complications arc evm more hlccly to occur m cases of chy- 
luria where the original source of septic infection may be the mtestinal 
tract (vide infra) 
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(d) Chyloui diarrhoea, resulting from the reflux of chjle into the in- 
fStation^''"^ ’ ’■^ported, but is appnrcntlj a rare fiJarial mani- 


(u ) Suppurating It will not be nccc««flr\ to di'-cu's the «eptic com- 
pijcatjons that mat be a'-ociated «ith am one of thc«e ruptures of chyle 
Aarices, but in \ic\\ of the closer a8«ocialion with the intestinal canal, they 
are likclj to be con^moncr than m the ca«c of hmph \ariee« as has been 
indieatcd aboic 


F General Symptomt 

(j) Fever — The fc\er that dctclops in filaria«is is due, cither (a) to 
the norm and/or its metabolites, entirely independently of secondary in- 
fection and for this the acceptetl cxpre««ion ‘ filanal fever ’ is quite appro 
pnatc, or (6) to secondary infection of the blocked lymphatic channels, 
^of the clcplinntoid ®kin or of the \anee^, and for this the expression ' «ec- 
ondary fe\cr to which the words ‘ of filariasis ' might be added if the con- 
text did not already make it clear, «eems to be unobjectionable * 

(n) Allergic tnaaifeitationt — ^Tlierc i® undoubtedly a form of urticaria 
that IS associated with a fllanal attack and often recurs at regular inter 
yals Similarly, the cn«ie«t explanation for the frequent cord and testicular 
swellings that occur cycn when the demonstrable filarial lesions arc m other 
parts of the body is on the ba«i9 of local nllergie rc«p£>n«e This may be 
a specific tropi«m as «uggc«tcd by Michael (19-14), but is in the writer's 
opinion, more probably the result of prcxious local sensitization by migrat- 
ing Diana' 


ith regard to asthma, one is on le«« certain ground but many filarial 
subjects with a<thma give a history of penodic attacks that cannot bo 
correlated with the sca«on or with any change in the patient’s environment 
or habit® which may or may not be accompanied by local filarial mani 
fc«tntion8 Tlie writer can give no «tntistical data in support of this 
' clinical imprcs«ion ' 


G Psychoneurotic manifotations — The psv choneurotic effects were 
apparent m young white and Anglo-Indian girls who living m the poorest 
parts of certain Indian town® — Calcutta, for example— in clo®e association 
\Mtli the native population frequently became infected y\ith filana but 
actually seldom developed any gro«3 deformities on account of the lightness 
of the infection The psychoneurotic potentialities of filarial infection 
however, probably were never appreciated fully until \ery recently when 
a large number of members of United States fighting forces were heavily in 
fected in a South Pacific island The combination of (a) the frequent 
genital location of the lesions, (6) occasional as«ociated venereal disease, 

(c) the frequent deformities in the natives with whom they associated, 

(d) the alarming pictures in medical textbooks to whose influence they were 

too often directly and indirectly subjected and (e) the ill advised publicity 
given ttrthe whole incident, led to the development of psychoneurosis m a 
V cry large percentage of tho«e with even the mildest somatic lesions It has 
bee 1 estimated that 90 per cent of the disability of the personnel invalided 
on account of the infection were of psychoneurotic origin 


•The fe\cr that occurs when elephantoid fk«n and tissue become infected has 
been called elephantoid fe\er Not only is the expression elephantoid fever an 
example of ridicuIou«ly misapplied adjectne but »t w mideadinj; as the fe\er that 
dc\ efops when secondary infection occurs m other filanal conditioBs sveb as IvropJi 
or chvle -v-anees has exactly the same sbology and the expression elephantoid Ie\er 
applied in the«e ca'es would be 6\en raote ndinilous 
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 
Tins must be considered under » number of bcndiuR, _ 

tliedctelopm”nt°of fiUmUcsionrvr^cJ^uTff *'■“,■“’^ 1 " '"len for 

a diagnosis of fiinriasis at an earlier date si, nid7^"* loealltles (tide supra) 
caution, but, ns there are excentiom M '<>n»alc™l>lc 

to rule out fiiariasis cntirelj on these RrLnds" nTon™ ‘‘“"Serous 

ltmpbnng”t?s'n'dhout“aSrrn7arennoeiTi^,'''*'“^^^ "““Cl'S of 

limb that does not akajs subside nn/i a'demn of the 

febrile attack, sliould arouse g™t susn,mon"'’p" ‘ 
m cases in „hiel. malaria canV eSuTclraro „"'„lL'ggt"Ie"““''‘' 

l>mpL\leniUa‘«\th‘lc"r'lh!,uirn!«n'l“'te\te"'!‘‘'"‘‘i'-™'‘''^ 

endemic area, but the\ mm itn«A y.»i ^ ^ 'ic\ve<l ^Mth su«nicion in an* 

cedemn and elephantiasis of the Iimb^*'''Ecmt"7' 'nnx, bra«n} 

cliaracleristic, but are onlj etidence of I <>" 

common cause of nhicli in the Sem.e » "'»'roction-the mo"t 

not per M of filariasis itself, amutiZ “n"’ i"' filnrm.is-and 

in Sr'a'reas <o baTe^onlfoSTau^ 

‘f'''“'/;l™nl'^"“PPlj’I%°”m”hMd°OT^^^ J'lcrc is a good col- 

due to other eoiumoncaus„“uHf'l‘r,S*''™'',' considered (Edema 

Tnn^T ^"f'oncurohc (Tdcma like nfmf la usualK 

Sar„T j “''"“I'l not be Iilnced So ,T’ “nilalcral 
“ •“l«s some limrfnr.i' ''ei"‘’"''’'“‘"S character of 
tlifei£''“ "■"> "I'O produce rcomhtim' “ccur 

the excess tissue mil hate a different ? so|!Ce.litc of filariasis, but 
(dl Uborarorv , "Inraeter a, ,tell as being bilateral 

^“™'>"'“rict hroiia!°°‘^~’‘^''' 'r™nnnation of the 
disease, see p b., correla'tl'K-" » So^n'a^^rdS 

t“ hTdi.™"?””'"""* “fSom'bJt S S '‘"'•'"e of miero- 

thom does not exclude either filnnnl ? r”."^ filarial disease, failure 

, In countries “here the lot T ^ 

died, "t'h^ ht‘"rf "'"“I'-tO"* S°{'h;“ or 

and 2’nVlo^v°‘’‘^s?'''"‘™"'"“on must botnr®l”f “ nocturnal pcrio- 




1 « I cm will be airnrd nt 
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/ l worth fmpIojmK s concentration method Take 5 corn 

01 blood from a xem with a rrrum onnge into n centrifuge tube contamine 10 
ccra of di tilled water mix thoro«iR!l\ until fie blood is lakcd place two or 
Ihr^ threads of cotton wool in Ihe centnfuee lul>e centrifuge for 5 mimitcs with 
* banj or an eJeelrie renfrifige uoitr off fho «tipernj<ant fluid pick up the 
tlircads with a roi/ffh straight | icce ol wire and eximme fl e sediment with t! e low 
power ohjectiie Microhhna if {resent will l>e seen entangled in tlie cotton 
threads 


The niicrorilfina of 11 bancrofti has a sheath Figure 176 ma> help 
in the differentiation of this microfilaria from those of other filarial worms 

No n««i«tancc avill be obtained from the blood count Eosmophilia, 
though frequenth present, is too inconstant a finding to be of either posi- 
ti\c or negatne miIuc 


(it) /ffiwHitofo^lca/ ttsti — \ complement fixation te«t m which the 
antigen i« prepared from the dog fihna Dtrofilana immttis, has proved 
fucrcss/ul but appircntlj is dependent on the worm being aliie 


The simpler intradcrmal test has been u^cd more widelj, but there is 
con«»icTnblc % nnnticin in the technique uxeil A \ in 8000 Dirojilortn anti- 
gen witli 03 per cent plionol of wjiich 001 eeni is gnen bi means of a 
tuberculin '•jringc, gnes a minimum of fnl<c po'itisc reaction* even in 
allergic indnidual* A weal of at lea«t 1 cein in diameter will indicate 
a po*iti\e reaction A H Ilnmilton (per'onnl communication), basing 
hia opinion on cxiicricncc in the ra«t Indie* eon*jdcrs tliat poaitnc intra 
dermal te*t8 with dirofilaria antigen arc of little aalue since about two 
out of three normal native* will show po«itivc refill* A negatne test 
however lie eon*i<lor* to be of the greatest value a* excluding filarial in- 
fection 


These intradcrmal te«t«, for which a rcallj «atisfactor) standard 
teclimque ha* still to be found indicate rather the rcactivitv of the host 
than the presence of the v\orm* Their particular u«cfulnc** will not be in a 
highlv endemic area but to di8gno<c an ob*curc Ijmphangitis m a patient 
who ha* at one time been in an endemic area but shows no microfilaria? 
in (he blood 

A flocculation te*t with h>drocolc fluid Im* a limited usefulness 


(m) Urine— Tlie milk> urine in chvluria can be identified with the 
naked eje For the method of examination for filnria see p 672 

(e) Other procedures— These include cjsto*copj and p>elograph} to 
identifv the sites of the ruptured lymph xances in ch>luria roentgenog- 
raph> to show the presence of calcified filaria?, ana gfana Diopsj to laentiiy 
the adult worm 

PREVENTION 


This must be consideretl under two headings— 


A The prevention of the spread of infecUon and 
B The prevention of attacks in those ahead} infected 

A Prcvmt.on of tho iproad of mtoofon -The reader should refer 
back to p 666 where the essentials for transmission and the factors con- 
cerned in endemicity are discussed These are 

(0 Tl e iource of infection microfilan® in the peripheral blood of man 
(») The vector mosquito 

!',S iTlffi' (.) .nd («) oruf <o) .-d <«.> 
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''-‘I' ™.lcr oael, of .hcd four 
areas a lerj" Iwc pcrecntaorot il ''Ut in liigliK cnilcmic 

blood F„rti,or,'tL"re'rird™VLtT«?';™‘' :v" ■" ‘™" 

effect on the microfilaria, in the W<m,| T^f„”r " '<■" ttin|»rary 

sale Etcriliration ■ of infected ■"<!.' .dials^!; „f :;e:“n"t'ouTrtl‘ ’''i"’''' 

r-'-' -‘-able 

‘‘ be aih liable Tn 7™ '" """■ •’'"“I If this 

specimens from each indnidhal *" avamine eeteral nif-ht-blood 

classes cl'tmphTho'hail maIi7no"'^»‘'°'' ” "'"“"Kst the poorer 

z cZzzzr ‘■'-"-"■-r.K" 

The?nSeToK"r'“'™ 

-r -nces 

™SSSHSES^:fe."a.‘s;L- 

kpnt . ‘"stitutions, or e\en m h i. . . such jmmunit\ 

tmea infection or dl™ “'‘abolites This ma7hr°™' “‘b'r- 

abscess eentio lL°T“‘“'a' °e an internal 7Y external one, eg a 
‘fact, or a bowel lesion 'eueh'®’ 7>-bladdi. cm .? ’ S77“’ 

“““'‘a ‘'-al a anpSfallr/'th^llu^i; 
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T/us precaution ghoufd be taken in all infected persons whether thcA 
ha\e suffered prcMous attacks or not ^ 

Howcicr, ns well as hj rcmo\ing septic foci persons who ha\e already 
had attacks of filarial Ijmphangitis or some other filarial syndrome can 
reduce con«iderabl\ the chances of further attacks by maintainwg good 
general health and, if possible, moying to a cooler climate A recommenda- 
tion to this effect usually can be made with a clear conscience, a* e\en 
II such persons hai e microfilaria? in their blood and there are Culex fahgans 
or other yeetors in the locality, they will not be a source of danger to the 
new community amongst whom they go to Ine, proynded the temperature 
and humidity are outside the ranges yyithin which transmission occurs 
(nrfe supra) It is, howeyer, quite unnecessary to recommend such a 
measure as transfer to a cold ehmafe for an infected person who has 
suffered no clinical attacks except of course as a means of preyentmg 
further infection 

TREATMENT 

Introduction — The treatment of this condition is more unsatisfactory 
than that of almost any other tropical disease but partly because of this 
and al«o because of the y aricty of the clmicai conditions that occur in filarial 
infection, a ycry great deal has been written on it It is proposed to treat 
the subject summarily here It can bo<t be considered under the following 
headings — 

A Speafic treatment 
II Treatment of weondarj lafeetions 
C The relief of lymphatic obetructiOD 
D ralliatiic treatment for special eonditions 

A Specific treatment — Xo true specific has y ct been found, but there 
docs not seem to be any yalid reason why at some future date one should 
not be expected Some drugs when guen intray enously appear to destroy 
the microfilaria*, but this does nothing towards helping the patient, for the 
adult worm, which la not m the blood stream, is left intact y\hcn the adult 
worm has once settled in the ti^ues, it is difficult to reach it The best 
method would be to inject some drug that is absorbed by the lymphatics, 
di«tall} to the porm, so that it would get behind it, bo to speak, or, in the 
ca«e of chyluna and other syndromes following chyle yanx a drug that 
would be absorbed from the intestinal tract mto the lacteals It has been sug- 
fRited. tb.eA. \K w.<a«ld. ba <ian;?pro'iA to deatro^ alJ the worms yn situ at one 
time, it might certainly cau«e a sharp reaction in heayily infected cases, 
but should we find such a drug, it would probably not be very difficult to 
temper the treatment to the heavily infected 

Antimony 1 tartrates were used by Rogers in 1917, but it yeas shown 
that theoe compounds had no effect on the microfilaria? although they had 
certain beneficial results on the pathological lesions produced by the para- 
site Various other drugs have been suggested from time to time The 
Filanasis Commission of the London School of Tropical Medicine working 
m British Guiana m 1921 experimented with many preparations but with- 
out success Systematic clinical expenmenis with nrious dnigs have bera 
carried out by Rao at the Calcutta School of Tropical Medicine, during the 
last twenty years Patient* at yanoua stages of the infection were treated 
by drugs who*c therapeutic efficiency m other parasitic infection was 
known The results may be briefly stated — 
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most salisfnctofjMn TOnlran,n™K"'J^'(“™l'’ nppcnrs to be 

be gi\en subcutnncouely, intramu«culnrh^ nr V' ^ stapeo. It can 

non-toxjc, allliouplj a fc\\ cxcentionflllv '«!!«« ’’’ usually 

toxic symptoms e\cn after the fim injection exhibit 

does not appear to bo anv apprecinbli ^ encountered. There 

nfter a full course of treatment xuil, microfilaria-count, even 
patients have remained free from fever ca«cs the 

after treatment with soamm Certain 
tryparaamide, novarscnobillon and ?arinni 

factory results ns soamm. trinar-am de i.T ' satis- 

atenoosl,, „ppe„r„l to control t'ho In" cl'tufr.f inT^rtl'cS"' 

mtest, Rated”' o“ll,csc"tbc''pcS”lcnr^^^^ rontaininR nntlmoj.v „crc 

ii'c min srti°f“cioirr!i ;°T?" 4!,"'' '»«>- 

administered subcutaneously intramitcenl' latter rlnjR can be 

is non- 

eount^^ '>“« claimed iiSl 

w pven in^amusculnrly m doses of 2 r ^ "’onfbs at Jeart: It 
‘■on, accord, ns to the PO‘,ont?sTollL'e on a|tt '„?• ?' " » "" «"‘ «'■■■ 
Set oral eemtnhl , “Itemale ilays, up to 10 doses. 

be cflicncious in allied 

s£r‘==«~ 

uader the headuigs' ~ *econdary infections., 
on •."■■■nent 

i“) Th™”' '"■•Imcnt 

(., IioJeT 

ras'‘cs''be'bcn”atid £■ 'f 1*" “"'e'"* 

of powdered PiiJnV>« ^ ^'^C'ation of the Iimh 'U some 

'vhole affected part”ir"!a' 1“ ‘!l' “''erated are!, aid'll U I’" "PP''e“‘'™ 
"•■■eh must be left fj s^refd.aif' s,m,S’r'",iaferiil 


-Tins should be considered 
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{u ) Of tilt general ebemotberapeutic agents tiic new sulpha drugs 
ia\c proNcd \er\ u eful m tie treatment of bccondarj infections of all 
kinds nnd \en satisfactory results hate been obtained m the treatment of 
such \er\ serious contltlions as epidid\mo orchiti» and fumcuhtis bj the 
administration of red pronto«i1 aulpl apandme and sulphathiazole have 
al«o jirotcai \cn cfrectue but it is probable that new and more effectne 
anfi streptococcal drug* eg penicillin will bo m general use b\ the time 
this chapter is printed 

( 111 ) lin\c I cen tlicmam«ta% in the treatment of mam filarial 

lesion* for some time ami it seems doubtful if the good effects claimed 
and in some cii^cs undoubtetlK produced can be attributed to the specific 
action of tl c \nccines on the secondarj infection The effect has probably 
been that of non specific protein tborapj m mans cases This has ob 
siou«I} been the hne of thought of some workers who haae u«ed typhoid 
vaccines or milk injections 

\ V accine con'i ting of 10 million I iroohtic streptococci of many strains 
and 50 million staphylococci of several strains of aureus nnd o/bui has been 
u«e<! bv Rao at the Calcutta School of TVopical Medicine over a period 
of 15 years m more than 50000 cn«c« The vaccine is given intracutane- 
ou«lv m do<e« of 002 to 01 cem twice weekly up to a total of 16 to 20 
injections The ameliorative effects have been sufficiently encouraging 
for him to consider that in the ab*cnec of a specific thi« is 0 e best treat 
ment to give even when there is no evidence of secondary infection Other 
worker* have u ed autogenous vaccine* and claim «ati«factorv results 

(lu) Tic leptic focus that gives rnc to the hamatogenous infections 
should be sought and removed (sec p 670; 


C The rehef of lympheJic obstruction —Attendance to the general 
health of tl c patient is ini(V)riant and very often if the patient is sent away 
to a place with a more bracing climate there will be some reduction in the 
fire of the hmb and tlcreforc presumably an improvement in lymphatic 
drainage 


During an attack of lymphangitis the obstruction is temporarily m 
creased bv the inflammation and tedema and the speed with which the 
fcrmancnt fibrotic obstruction develops will depend to a large extent on 
iiow long tl is is allowed to persist *o that rapid relief is important This 
is helped by rc«t elevation of the limb and if it is not too tender firm 
bandaging with an elastic bandage Vaccine and non specific protein treat- 
ment arc nl«o useful in this capacity 


For relief in the quiescent *tagc surgeons lave devised innumerable 
operations for the re establishment of lymphatic drainage with little evi 
dcnce of succc*s Better results are obtained even at this stage by band 
aging the limb tightly Several forms of permanent bandage have been 
devnsed some are made of clastic webbing and others of more rigid ma 
terial such as muslin or even canvas but fitted with zip fasteners at the 
top and bottom so that the pressure can be reguW and released when 
necessary By this means support is given to the distal lymph ye'sels and 
drainage through collateral lymph channels is encouraged ma*sage and 
exercise aid this 

D Palliative measure* — \ciy often the first demand on the attending 
Physician will be for the treatment of the acute lymphang.pc a«ack and 
this subject has not been specifically covered above Rest elevation of the 
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plied locally, follm''crby"[oo’tl“iB™pp^^^^ 'tS ''"? "P' 

otions, should be the immediate locnUreatmcm' u fh n"’ • ™' "1 
tin by mouth, if this is insiilUcieiil ii «?ll i? rl f;i’"''n ''ml phcniiec- 
but It should seldom be necessary to reiwat tin.^''”t ^1" ' u morphia, 

a lifiht diet, rest and the continuance P“''l!“‘l'-e, 

a BlccpmE draught for the next few niel'i n” i ‘’’‘''''mant, and porhans 

patient through an uneomplieatLl nltnek bi. ' i M '"'f 

even any suggestion of there bcine feeondni. ’ r' '''a'a.n any evidence or 
give sulphonamides and possibly the other ** 
secondary infection (w* supra) “ treatment recommended for 

painJ’dSmnn'SVattTl'^mal^ikm i'n''- >’aa“"'re-nnd therefore the 
'•cry sharp knife and a local ana.Siche ,.n I ’"'“'a “ 

these, lymph drains and relievMThe .“o'’*" aamlitions; through 

recommended as permanent sm„‘.eV2 . ’ “- *''“ '’."’aedure is not to be 
troublesome to the patient but may later bemnTin”fSei«| “ 

«ill somet,pY'e"™fced" by'S elrphantia.i, of a limb 

shaped piece of skin and blubber! V "" '''“mater of the limb; a nedee- 

nainM "'1“ <'""'■ tWherand’ll''™"'''’''; "" “"■'a^eat 

painful spots, from ^vhich tlio naS^nl m If POsHble 

«duitmn *''“ "'dSM remo^Sl "" Usually 

diameter and^ tension in «i i tfniporarj' relief from tlic 
Proe^ure Amputation is “aterer^,J;?:L^,f “ 

ffif“‘‘f"°p“almfi“?ot'’,t;u^ t^an removed very success- 

tno t, T’O**'”" A“ these “1'* ba preeedcti by a 

Tho 0 “*“'’ iP““"d«, their rSSs a 

Ihls also applies to elephantiasis of il « ^ P'aat relief to tlic patient 

tion IS undertaken, nothinrslmrt o? UmptoeT" ""'I '“'t, iCra- 

, Chyluria should be treated h "'*'"’P‘a'‘ 

X halt‘’L“"‘‘ “^ani 'hII' T r'' '1'“, 

SSS- - ““ 

fc‘ed‘b!;?\““‘‘“^”’°"’'hawS^^^ “ation '™'hent°strscop; 

used, but Its application is vco- hraUed I'M 

Filanasi prognosis 

coS;^m£i*rr,m“‘a™irdSL^^^ '!« ““pectation of hfe of the 

in cases^ of extensivp''1^»f™®^^ percentage of the 

tion^nd eventually and^Sm^y^tfe exifaus-’ 

Ssir{SSF'”™^~ 

lengthen the expectation of h™ ™ “ay entail actually 
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There 19 cNcn indication that the serious dcfonnities that are as^oci- 
ntwl with this infection onlj de\clop m persona subjected to repeated in- 
fection continuou-li mor a numberof jenre, .0 that even tho^e with heavy 
initial infections w ill be v co unhhclj to dev elop serious sequel® if they are 
removed from the source of infection 


There is no indication that filanal lesions of the genitalia lead to im- 
potence or sterility as, even when there are considerable deformities, vital 
tissues arc rot in\olvc<f 


HLARIASIS DUE TO XPVCHERERIA MALAYI 


Hutorit*! --Tlie cmbf>o of II malavt was cleaenbed by Drug (1927) 

from Jaja and namM l/icroJUdfui Biatiyi and the adults were first seen and 
described b\ ilao and Alapie*tone (1910) id a biop»y specimen taken from a 
patient m North Tmvaneore 


Geographical dutnbutton — This is a para<ite of rural areas with a 
patchv du^tribution 11 ucherena fnnlayi is the chief hlariul parasite in 
Malaya It is common m Sumatra Java, Borneo, Celebes, New Guinea, 
fndo China, South China, India and Ceylon In India, it is found m a few 
places in North Travancorc, Ori«sa, the Central Provinces, Santal Parganas, 
Fast Bengal, and Caehar (A««am> 


^TlOtOGY 

The paratite— The male adult worm measures 22 mm in length and 
0 OS mm m diameter The cc«ophagu« is 1 12 mm long and the alimentary 
canal is strniglit and ends in the cloaca The tail is «pirally curved and shows 
three turn* There are two pairs of large papill®, one immediately in front 
of, and the other just behind the cloaca and in close apposition to them 
there are two pairs of smaller pnpill® There arc two «picule8 which are 
unequal and di<«imilar, and a small boat shaped gubemaculum 

The female worm measures 55 mm in lengtli with a diameter of 016 
mm TIic mouth is terminal without appendages or lip® The vulval open- 
ing 19 0 9S mm from the tip of the tail The general course of the uterus 
and it« branches ending m ovaries is practically the same as in the female 
of T1 ucherena bancrofh 

The ovum vanes greatly m size, measuring 0 027 mm long and 0 018 
mm broad 

The average length of the microfilaria in the fre«h ptate is 263 microns, 
while in smear preparations it is 186 microns (177-230 microns) The most 
distinctive charleter m the microfilaria of this species is the presence of 
two discrete nuclei at the tip of the tail (tee figure 176) 

Tlie adult II ucherena malayt lives in the lymphatics of the extremities 
in man and the sheathed embryos circulate m the blood showing a noc- 
turnal periodicity 

Intermediate hosts —The chief transmittera of the parasite are Tamor- 
hyncui (Mansomotdes) annulifera, T (Mansomoidet) uniformis, and T 
(Mansommdes) Indiana (India and Malay), T (Mansonimdes) Itm^tpalpis 
(Malaya), Anopheles barbirostns (Celebes), and Anopheles hyreanus var 
sinentis (Chinah other potential transmitters are Anopheles hyreanus yar 
nigemmut, Armxgeres obturbans In India Twntorkyncus spp breed on the 
common water plant Pistia strattotes found in ponds and tanks (Iyengar, 
1935), while in Assam they breed also on the water hyacinth and dot 
grass ’ (Fraser, 1938) and in Malaya in mangrove swamps 
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SYMPTOXIATOLOCY 



of the lymphatic vessels and 


J£$iafSsssS'«« 

Treatment 
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FILARIASIS DUE TO LOA LOA INFECTION 

Definition — Lonn^is, or Loa loa infection, is cau«ed bj the filanoid 
ttorm, Loa loa (Cobbold 189G), ft pira^ite that wanders in the subcutane- 
ous ti«suo, RniHR n‘c to fuRiti\c swellings (Calabar swellings), and to a 
local reaction in the c\c when thej pn«s under the conjunctna The mter- 
medmte hn«ts are certain tnbanid flics of the genus Chrysops, which trans- 
mit the infection to man bj their faitc 

Geographical diitnbution — It lias ft wide distribution in West and 
Central Africa, pnrticularlj along the Ritcr Congo and its tributaries A 
parn«ito of the same genus was reported b> Maplestone (1938) from India; 
he ga\e it the name Loa inguirtruta, pro\i«iQnalK 

Paratitei — The nacrage length of the male is 30 to 34 mm and the 
breadth about 0 4 mm Tlie cuticle i** cmbos«cd with protuberances The 
female \nric3 in length from 50 to 70 mm and ts about 05 mm broad The 
microfilaria i^ the same length a« that of 11 vcherena bancrofti, and haa 
a sheath (ste figure 176) 

Tiic microfilarix exhibit diurnal pcriodicitx, and are transmitted by 
Chtysops dmtdiata and Chrysops tifacea 

The infcelixe third-«tage lar\a‘ appear at the probo«cts of these files 
in about ten daj«, but llicir growth to the adult stage in roan is bclje%ed 
to taVc ecaeral aear-, and tbev mn\ Inc fifteen >car« 

Tlic baboon nNo act* a* a ho^t to this infection 
SmrrOMATOtOCT 

Gcncrallj the worm infection does not gi\e rnc to an> signs or symp- 
toms Howticr, in some cft«c«, fugitnc swellings as large as a hen's egg, 
known as ‘ Calabar swellings ’, occur on the course of the worm’s migrations 
The worms migrate in the arms, ftcro«s the bridge of the no*e, across the 
cjcball under the conjunctna, or in anj other part of the body The «well- 
ings arc hot, tender and painful, the} la«t for a few days or weeks, and 
then disappear suddenl} , and tlic> arc probabl} allergic m nature 

Other sign* and s%mptoins of dnease produced b} this para«ite are 
urticaria, Indroccle, l}inphatie erdema, and ab'cc^s 

PIACNOSIS 

The t}pical histor} of transient «welling3 and the occasional passage of 
the wonn aero's the c }0 is almo-l diagnoxtic, and the worm can sometimes 
be seen under the skin c«pecmll> oxer the bridge of the no«e, and removed 
for identification Punctunng or splitting the skin around the swellings 
will often rex eal the microfilana?, but tJiese are also found in the peripheral 
blood The specimen should be taken about raidda} Group mtradermal 
and Immunological reactions are nl«o po'^ituc m this infection 

FREVENTION 

This con«ists in personal protection from the bites of tabanid flies and 
measures to control these fiie** 

TREATMENT 

No drug so far u«ed has any lethal effect on the parasite in the human 
system Cold applications of sedative lotions and compresses relieve the 
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uwchoceRCIASIS 

OiKhocerca i>o(mii^'(Lcu™M’ >‘'lni'nthic paroote, 
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■n a aide area in tropical Africf from qc„c, i . ""'‘‘"o" ■> found 

far east as the Sudan and Kenva Colnni Belgian Congo, as 

southern Mexico and Guatema"i f'^cumsenbed areas in 

found in coffee plantations on the Pacific '"^^,*^*100 is chiefly 

between 1,800 and 6000 feet The nlr^ A at elevations 

given the name Onchocerca cacult^» rn ^ ^ound in Guatemala has been 
I.eted to be Identical nith OnTlW™' 

Ihe tau””buiboII"arthc tip“and I^Lmaf >'™ad, 

female 13 330 to 450 mm tmg and oTmm ^ a 'I”™' ‘“f” fhc 
microfilarw are ehcathle«3, this racasLro iparous The 

microns broad (see figure’ JjS '"mrons long and 6 to B 

cutaneous tissues, e«neeifllK *k nucrofilaria? arc found in the «ub- 

“ Sm<dmm afXm ” Smufium damnomm and 

ThZtl bteed m “fllv mm " and Simulmm 

havp infection is most comnl!>n"^ banks or floating 

' ■>-" -Pueted in children eie^X^g Z Z^ZITs 
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^-Hcrgie dermati.13 ma, uc?nr S ^^a^.rs™ 

•“ "ut » most 

in the localitv ^PP^rently depends on individual 

I” Africa, 95 per cent of , 1 . , 7 ‘ ’’‘8“^ eudemic areas 
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There are jn«*tnnccs m which tlie worms arc present in the tissues with 
out producing clinical nodules 

^\hcn the lesions occur on the head epileptiform convulsions due to 
erosion of the cranium bj the tumours of the periosteum have been reported 

Eye lesioni —Photophobia, discomfort and imtation associated with 
conjunctivitis, epiphora, and amblyopia maj precede other visible changes 
and punctate keratitis, and inflammation of the ins, ciharj body and choroid 
may follow Microfilarix may eventually invade the optic nerve and cause 
blindness The eye changes arc al«o thought to be toxic or allergic in 
nature and due to metabolites produced by the worm m other parts of the 
body, as they are sometimes una««ociatcd with the actual presence of the 
microfilarts in the eye Further, the changes are more pronounced in per 
eons on a poor diet 

DtACNOSlS 

A biopsy of a nodule will confirm the diagnosis It is usually possible 
to demonstrate microfiianie in skm biopsies taken near the nodule m a 
scraping from a small skm slit (see p 508), or in the exudate obtained by 
punctunng the skin near the nodule Microfilaria; are also found in a snip 
ping from the conjunctiva m cases of eve in/cction The intradermnl and 
complement fixation tests with Dtrofilana immifw will give positive results 

The high eosinophil count is the rule, it may be as high as 10 000 i>er 
c mm , or 75 per cent of the total leucocyte count 

PREVKNTION 

Measures against Stmtdmm have not been very successful and Strong 
believes that an extensive nodule removal campaign that reduces the local 
reservoir of infection is the most profitable preventive measure 


TREATMEKT 


Excision of the tumours as they appear is the best means of avoiding 
subsequent complications Fouadin (see p 726) appears to have some 
effect on the lesions and good results have been claimed from the injec- 
tion of a 0 1 i>er cent solution of pla**mochm into the anterior chamber of 
the eye 
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presence of large mmTScTom, flraSw™ ‘''“5““''’ ” •>> H'' 
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diameter The worm is round, smooth and milkj-white m colour The 
head end is tapering and rounded The tail, aJeo tapenng, is curved like 
a hook The mature worm la packed with embrjos from head to tail, there 
are about three million cmbr%os in each worm 

Tlic male worm apparcntl3 measures from 12 to 40 mm long and 0 4 
mm bropd, but few specimens ha\e been seen and the«e have mostlj come 
from cxpcnmentall> infected animals 

Embrj os are 0 6 to 0 75 mm long (1/42 inch) They have a flattened 
and a tapering tail They he coded up on discharge from the worm 
but thej soon stretch out in water and begin to swim vigorously with a 
tadpole-Iikc motion Thej can live in clean water for a week and much 
longer in muddy w atcr There is no further dev elopment of the embryos 
until they enter the cy clops 

Life Cycle — \Vhile in water, the embryos (first-stage larva:) are swal- 
lowed by the cv clops (as many as ten may be seen in one cyclops), and 
migrate to the body cavatj where they undergo further development, at 
the end of the fifth day the embryos lose their tapering tails, they moult 
on the 0th day, develop a bilobcd tail, and grow much longer All these 
changes take about two weeks m the summer months There is no further 
growth inside the cyclops 

When infected cyclops are swallowed by man in drinking water, thev 
arc killed by the gastric juice in the stomach The larva which were slug- 
gi*h hitherto become very active and c«eape from the dead cyclops, they 
pierce the intestinal wall and reach the loose retroperitoneal ti'sue where 
they develop further, and then migrate to other parts of the body of their 
definitive ho«t The full development to the mature adult stage takes 
between eight months and one year 

When the female becomes gravid, it migrates to the surface of the 
body , usually to those parts that arc most likely to come in contact with 
water, eg Icp and feet When the worm reaches the site of choice it 
secretes some irntant matenal which amongst other things causes a local 
reaction with the formation of a blister Eventually, when it comes in con- 
tact with water, the blister breaks, and the uterus prolapses through the 
mouth or through a rupture in the body-wall of the worm, appears at the 
mouth of the opening, bursts, and discharges a milky fluid Bwarming with 
larva? Thc«e pass into the water, where they may live free up to about a 
week, after which they die, unless meanwhile they are swallowed by the 
cv clops present in the water, when the whole cycle may be repeated 

The discharge of larv'a? is determined by temperature, in nature by 
contact with cold water, but it can be precipitated by the application of 
a piece of ice, or an ethyl-chlonde spray The migration of the adult worm 
may aUo be determined by thermotaxis, as m Rajputana, where bhishes 
(water-carriers) carry water in leather bags on their backs, and worms 
often appear on the back In the people who carry water in pots on their 
shoulders or head, the worm may appear on the neck, or even on the head 
itself 

Whilst there is no evidence that man ever enjoys complete immunity 
from invasion by this worm, there w evidence from human experiments m 
Bombay, in which volunteers were fed large numbers of infected cyclops 
and only one developed a single worm infection, and from numerous animal 
experiments, that only a small ‘percentage of the larva? ingested by man 
reach maturity 
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). * ti>c lank !«. reined for drinking Mater which is not 

h menUnn!? J I Ji^ JiMancos the Mliager will first wash 

himccU nnd 1 19 dot ie« then wa«h out his mouth with the water and drink 
some nnd finalK fill his or her water pot The step well 19 a large shallow 
well with steps leading down to and into the water as m the ca'e of the 
tank. (Figure 177) 


T1 IS disease docs not occur m towns where there is a pipe borne water 
8 uppl\ from a protected source or in ullages where parapeted draw wells 
pump wells or tube wells are u«ed cxclu*i\eH Further the disease has 
disappeared from towns and Milage? wlien the water suppj} has been 
changed from the former to the latter t>pe 



FigAire 177 Ind catca the trenamuss on c>cle 10 gu oea worm d sease 


The tjpe of water 8 uppJ> m u«c is often not a matter of free choice 
for the commumt> but is determined by soil and climatic conditions for 
example in ycry drj countnes all natural«water supply must of necessity 
bft ftom deep and t\w dv^aa'a doea w<at wkut 

Fmallj educated indniduals who have taken the precaution of boiling 
or filtering their drinking water from these sources have avoided the disease. 

( 6 ) Suitable water supply — CyclopidsB are bottom feeders and do 
not flourish in deep w ells they require a certain amount of organic matter 
for their food they are 6 U«ceptible to chemical and physical changes in the 
water the> fall an easy prey to fish of man} opecies and finally they 
naturallj die out when a well dries up 

The disease is confined to areas of moderate rainfall Rao has shown 
that the average rainfall in the endemic areas 13 between 10 and 40 inches 
a year It does not occur in the Rajaputana and Sind deserts which often 
have no rainfall during a whole >ear whereas in the neighbouring Central 
Indian States where the average annual rainfall may not be more than 
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bation period; it lasts about one >ear, and during this period there are no 
indications of infection cxcciil perhaps during the last iveek or so when the- 
woiTO rna> possibl> be felt b> gentle palpation Patients sometimes state 
t/iat thej haie felt the worm ino\ing under the skin At this point, the 
worm secretes some apparenth toxic substance that usuallj causes both 
a general and a local reaction in the subcutaneous ti«sucs 


The onset of the general reaction is u«ual!j without anj warning, the 
patient feels gidd} and ill, and maj collapse, he \omit« liis pulse is feeble 
and his heart sounds faint, he is cjano«ed or ^cr} pale, his face may swell 
and there is usuallj a painful swelling of the limb that is subsequently 
the Bite of the local reaction, and he maj suffer from an urticarial rash 
nil o\cr the bodj that is intcn«c!j irritating There is usually a slight 
leucocjto«i8 that is mainlj due to an increase in eosinophils This attack 
which has been dc«cribed as being allelic in nature but which is not unlike 
the tjpe of attack that maj follow a «eiere insect stmg or eien the bite 
of a mildly poisonous snake, usually pa«ses off in a few hours and then the 
local signs occome more prominent Subsequent attacks whether m the 
same season or the following jear, tend to be milder, this seems to be 
against the theorj that thej arc allergic in nature, and suggests rather 
that tho reaction is due to some toxic substance from the worm to which 
« in time tho patient dci clops some tolerance 

The local reaction follows immediately, or is coincident with the gen- 
eral reaction 


The site of tlic (oca! reaction is usually the ankle or the foot but \ anes 
according to the circumstances In India, in about 90 per cent of ca«es the 
worms point here as thc«e arc the parts of the body whieli commonly come 
in contact wnth water, this is probablj true of most endemic areas The 
worm muj appear, however, in other parts of the body also e? on the 
arms, head, neck, chest, back abdomen, loins, groins, and scrotum and 
>cr) rarclj on the tongue and eje-lids 

Generali} u patient shows onlj one ’ftorm at a time and when this 
has discharged its lar\5P or has been removed, the patient enjoys a little 
respite until the next jear when a fresh worm may appear Cases of 
multiple mfection are, howeter, not uncommon A patient may show two 
or more worms in the same part or m different parts of the bodj , either 
Bimultancouslj, or, as is more common, at short intervals In one mdi- 
Mdual from Rajputana os many as twcnt\-two worms were remoted at 
the School of Tropical Rfedicinc, Calcutta during one year, and as many 
as 56 worms hate been found in one person at the oamc time 

There is local red induration and tesJculation, and eventually a blister 
is formed which if the contents are examined will be shown to consist 
of a clear jellow serous fluid with neutrophils, eosinophils, and mononuclear 
cells, but not usual!} any larvae The blister continues to enlarge, and at 
the end of four or fi\e do)s it may ba\e attained a sise of two to two and- 
a-half inches in diameter, it eventually bursts and then from its tunnel 
in the subcutaneous tissues the worm protrudes a portion of its uterus that 
has prolapsed through its mouth or through a rupture in the body wall near 
the head, this loop of uterus bursts and tlie larvai swim out 

This hole is kept patent bj the worm, which at intervals protrudes 
its uterus and discharges larvie, it is an easy point of entry for septic 
organisms, as the uterus is protruded mto a septic environment and dra^ 
in again so that secondary infection is certain to occur, but provided the 
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die norm if ,t <iic'o';’™k'n“d""'' «' nippiimlion nlons ll.e rour» of 

tlirm. ”"h '«nom po..,ble romplm.l,„n,, chronic nr- 


ep. iMMUNITY 

19M) reports an incident in nS , " infection But Pmiell 

■i“™E a atit o?’?:r’'7* “ 1’“’^-' drank™'" 

ted and shooed symptoms from nd^r^ of them 

There is no eiidence tlm. ^ '''•'r 

»'taSs'"l1.;” haaXT.'jffe.".'*"'"-^! - “-3 -I-- 

ti”!^ 

the Selonmerlf"’'' ■» «?,,“ lEee^ '"'r‘r= '^'’= 

P_e nt of any sp ecial immimit^aftcr th^ a” J "“t suggest 
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It would npjKftr therefore that there is a personal factor that accounts 
for some indniduaU bcinj; more ca'iilj infected than others Tins factor 
maj not necc'S'janK be of the nature of a true immunitj , but it ma> w ell be 
«onie \armble plosiological factor, such as gastric aciditj 

The fact that the general reaction shows a tendenej to decrease with 
succcssnc attacks has been referred to above, this suggests development 
of tolerance to the ' toxin ’ from the worm 

DIAGNOSIS 

This wiU seldom present am diflicullj when once the worm has ‘pre* 
sented ’ and, when one suspects the condition, it is often possible to feel 
the coilcil worm under the skin at an earlier date 

The diagnosis can be confirmed bj tlic mtradennal tejt suggested by 
G St C Ramsay (1936), the technique of which is as follows — 

Th* aniista —This w obtsiord from a dried and powdered gumes worm 055 
gramme is shaken m 100 e^m of eihrr for iwo hours at room temperature in 
order lo remoic the hooitlr, ihe resi Jwe is rendered ether free and w extraefed by 
shaking in 100 exm of 0A5 per eenl aoilmm chloride for four hours at 37*C and 
after rentnfugalixation thi* is passed through a no 6 Seits filter 

Proecdur* —0 1 e cm of this is to]cc(cd intrsdermally 

HmuU — A well 2 to 3 c cm la diameter with p«eudopodia is considered a poai 
live rcactioa 

The exact position of the worm mav be ascertained by injecting it with 
lipiodol and the i-raving the limb The position of calcified worms can 
also be demonstrated bj skiagraph) 

Tlicri. i« u«unll> a marked co«inophilia, *up to 15 per cent, but this 
finding IS not specific ns it occurs m manj other helminthic infections 

PREVENTION 

The reader should refer back to the paragraphs on Etiology, he will 
see that the essentials for transmission to occur are, (a) the contamination 
of the water supply bj an infected definitive host, (6) the presence of 
c> clops the intermediate host, in the water suppi), and (c) the consump- 
tion of water containing live infected cj clops bj a susceptible person 

Definitive ho«ts other than man seldom pla> any important part m 
the human infection cvclc The endless chain man— cyclops — man, can be 
broken at cither link, or the cyclops can be eliminated 

For the disease to be transmitted, two elementarj principles of sani- 
tation have to be violated, and if cither is adhered to that is if direct 
human contact with the dnnking water supply is obviated or if the 
water u«ed for drinking is subjected to even the most rudimentary 
form of filtration or sterilization, the disease will not occur Therefore the 
most important steps m prevention are education and propaganda, but m 
the endemic areas in India at least, the habits of the people with regard 
to washing and drinking arc dccpl> ingrained and amount to a quasi- 
rehgious ritual against which it is difficult to make headway 

The next measure is improvement of the water-supply, that is, the 
replacement of the unsatisfactory water-supply by a satisfactory one 
W here possible a pipe supplj from a protected source should be installed, 
but the conversion of step-wells into properly protected draw-wells, or 
better still into pump-wells, will be efficacious 



702 


DR.\CONTIASlS, OK OUlNKA-tt’ORM DISr-ASK 

There v,i\\ he wat^y \n«tRncc9 v^hen from l!»e nature ot the terram, 
or for economic reasons, it is not possible to do this, then measure^ must 
be directed against the cyclop-*, but nn> measiiTcs of tins kind arc tcmporiE- 
mg measures, and tins fact should be fully apprecinteti by lho«c responsible 
for, or interested in, the health of the community concerned. 

Measures for the elimination of cyclop* may be (i) physical, («") 
chemical, or (nu biological 

(i) Physical.— The sudden raising of the temperature of water a few 
degrees ill kill cyclops, Ihcrcfotc the bubbling of steam through a well has 
been suggested and used ns a means of control Unfortunotcly, the heat 
that — in practice— it is possible to apply by this means docs not kill the 
eggs ol the cyclops, so that the imagines appear in the well again within 
a few necks It is therefore not a practicable mea-urc 

(n) Chemical. — ^Mdst chemicals have the same limitation, that is they 
do not destroy the eggs, except in vcr3* high, unpracticablc concentrations. 
Lime IS perhaps the most practicable substance to use as It is often avail- 
able locally One drachm of lime m one gallon of water (or about one 
gramme to a htrej mil destroy cyclops The gallons of water in a well 
can be calculated from the foimula 49 X tc* X d nhcrc ir and d are the 
diameter and depth, respectively, of the well in feet (or tec p 389). 

(iti) Biological. — Fish mil cat both the larva; and the guinea-worm 
cmbrj'os, and aloorthy and S»cct (1936) used this method successfully 
for controlling guinea-worm; the species they recommended were Barbva 
jmcKelU, tteto, tophore, and ckota, and Rasbora donicomut. 

To summarize, control is* effected by 

((> educ&UoQ aod propanaoda, 

(k) provisioQ of a piped w&lw-eupptv . or at tceJt cIomitc of etep*«cltv; or, as 

a temponziQi; measure, by 

(m) destruction of ejefops by phyeica}, themicaJ, or biological mean.* 
TREATilENT 

The aim of treatment should be the destruction of the norm, prefer- 
ably before it begins to give nse to symptoms; but no drug has yet been 
shown to effect this In the absence of a specific, the treatment must be 
aimed at ameliorating the clinical manifestations ond preventing the more 
serious complications of the infection 

It will be convenient to refer back to the six pathological processes 
summariied on p 700, and to discuss the treatment in each case, except the 
first, as m the absence of a specific there is no appropriate treatment at this 
stage 

(ii) The general reaction.— Fairley and Liston claim that this attack 
can be cut short by the administration of 10 minims of adrenalin subcutan- 
eously 

(lu) The local reaction^Tliis cannot be prevented but \i can be re- 
lieved to some extern by hot and/or cold applications locally. 

{iv) The Iwal inflammatioo at point of emergence of worm.— This 
can be limited ^ antiseptic dressings, local hot fomentations, and to some 
extOTt by the administration of sulphonamides Early removal of the worm 
[vide infra) will allow this to heal and limit the duration of this stage 
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(v) ^lluhtu along tte coone of the dead worm— If it is left the 
worm will e\entuall} die and if its removal is attempted mexpertl> it will 
break and the remaining portion will die in eitl er ca«e a nidus for septic 
infection will be left Removal of the whole worai is therefore the first 
consideration under this heading 

Removal of the worm — ^The method of removing the worm that has 
been practi«ed for generations in the villages where the disease occurs is 
to wind the head of the worm around a small twig or piec** of bamboo and 
to give the bamboo one turn each da> until the whole worm has been re 
moved The method is frequently successful but it takes a long time 
Man«on suggested a modification in which the uterus is first emptied b> 
encouraging ovipo«ition b> repeated applications of ice or cold water to 
the orifice so that the worm becomes flat and can more ea«ily be removed 
b> the winding process There is much to be said for this pnmitive method 
if it IS earned out carcfulli and with a«cptic precautions 

If the course of the worm can be followed or if its exact position can be 
shown b> iniecting collargol tipiodol or some such substance at the mouth 
and along the whole lengtli of the worm visualising it under the fluorescent 
screen and marking the cour«e with a skin pencil it can be removed at 
one Bitting b> cutting down on tie worm at intervals dissecting open the 
sheath in wl ich it lies and hooking up loops of the worm Tins can be done 
painle««lj under local anselhesia 

In the event of the worm being broken or of a portion being left its 
ab«orption can be encouraged b> hot fomentations locally and the admims 
tration of sulphonamides to prevent or cure sepsis Should this fail and 
ab«ce««e8 form thc«e will have to be opened m the usual wa> 

(n*) Sequels —Finalb if the worms become calcified or fibrotic cords 
are formed that cau«e pain or interfere with the patient s movements they 
mu»t be removed 8urgicall> 


PROGNOSIS 

Generallj tl e patient is onl> temporanlj incapacitated for work dur 
mg the few weeks following the development of the blister After the com 
piete removal of the worm and the healing of the ulcer the patient Dia> be 
fit for work until the next 8eo«on Sometimes however serious complies 
tions develop that may even lead to permanent deformity The patients 
sometimes develop fix^ joints (ankle or knee) as a result of the prolonged 
immobilization on account of the inflammation and suppuration associated 
with the disease and become cnpples for life 
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had been reported Mnplo<tone anil nufi,?? ffit,."''" human infections 
case from India cxprc«.Kc oranmn S f»“rth 

more common than had been bcCiTl I probably far 

^ommas and Dnengsvang (I934» adH r * Huotwl the findings of 

Tliere is thus CMdence that the .„?eebo„ I'ff (Thailand), 

and vvitli a greater awareness on tlie n-iw if " nieiiica! ciino''Uy 

distribution of the 'nfcc^Ilin may t 

fugitiie snelhnes in'VlIerent'parts’of'if^ ?"'*i sjmptom is 

” gIUXIT'""' ‘"r"' 

Siam •"»" linlf the reported ca=es nere observed 

Th!'™ 

neT Tif'”® 'hort nematode 

ff.f. ^The immature adult, the fom7l‘ i , >" ‘hick- 

may be only about 3 or 4 mdlSiT “ recovered from man, 

thickness It has a \erv 6 and about 05 millimetres m 

SflhnfeT® “'.''““■‘s arranged rm™se“ Th” 

m,ll,metreaadvv.thoalyf™rrmS'„^\‘“"=^. measuring '<^*3 than a 
ns o„Tn characteristic heads o? the S’ “ ‘’cen recovered from 
178 on the opposite page “ml 'orva are slionn in figure 

““f^fuetonly, but it would 
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t inienocdiite host is eaten b\ the defini- 

10171 A, dc^e!opment 13 complete (Prommas ,5. Daengsvang 1936 
howc\er onlj subcutaneous and submucous infection has been 

UaZ\K',h‘"hrsLn‘ '= “ 



PATHOLOGY AND SYMPTOMATOLOGY 


The usual history is that of a smatl local si^elling of the skin and sub- 
cutaneous tissues somewhat suggestive of angioncurotie cedema which may 
or maj not be painful this disappears completely within a day or so to 
appear again at a point not far from the original lesion At other times 
the Bvscllings appear within a -very short time at points a considerable dis 
tance from one another This continues often for seieral months but 
eventuallj the worm penetrates to a point just below the epidermis and 
causes a localized cellular reaction the site of which becomes secondarily 
infected and an abscess occurs when this bursts it refeases the worm alive 
or dead Or it may be seen before anj absce's has formed m which case 
it can be removed without difficulty 


In a large percentage of cases tiiere has been a history that at some 
time the worm has migrated in the neck and produced a swelling in the 
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phnrjnx that caused djspnoca and in one ca«c at least the wonn lias 
emerged through the mucosa of the pimrjnx In others, ha*mopt>Bis 
haraatemesis and/or lircmaturia ha\e occurred, without other odmous 
cau’c and ha\c not recurred after the worm has emerged or been removed 

Onlj a \cr} few ca«es have been encountered m which the worm has 
burrowed hontontallj, in tlic skm and protfuced a ecrpigcnoua itchj raised 
linear eruption a condition that could be described os ‘ creeping eruption ' 

DIAGNOSIS 

This can onlj be made with ccrtnint> b} removing and idcntifjing the 
worm but a history of migrolor> awclhng should ccrtnml) lead one to 
suspect this infection cspcciaUj if the filanal infections Can be excluded 

TREATMENT AND PREVENTION 

There is no hnown specific, and treatment consists m removing (he 
worm when il shows itself 

Until more is known about the irtiologj, no preventive measures can 
be recommended 


nFFEIlENCES 


Cisnvs F (1935) 

Mapustovf P a ond Buabviu 
N \ (1937) 

pROVftfAs C and Pabvcsvavc S 
(1034) 

(1936) 


Cl<‘r xnalhoAtoma bcim men»chcn in Sum 
Arrt SfhtSi V Tropfu hvff 39, 337 
O&athoAlomiatiA jn Human Dciuk' Indian 
Med Gm 72, 713 

Nine ca»« of Human Gnathwtomiaai* Indian 
'fed Cor 69, 207 

Further Report of a Blurty nn tl e Life Ca tie nf 
Gnathoetoma •pniyerum J Pamsitol^ 22 , 


FecdiOK Eiptnmenls on Cats with Gnalfcoslomo 
wniyrrum I anie oblainnl from the Second 
inlermediatc Host J Parantol 23, 115 



SCHISTOSOMIASIS 


PAGE 

iNTtiooucno'i .. .. .. . .. 70g 

Historical , . . . . . . , , , , , 703 

Geo^raphicat diAtnbufion .. . 708 

iEnoLOQY . . , . . . . . . , . 709 

The causal organisms .. . . . . . . 709 

0\ ■— Ccfc»nje~-Adul(« 

Lifecycle .. .. .. ..711 

In raaOr— FiM trw-living phast— In the enaiK—Sceond free-hvmg phase— 

The trnie factor— Variations in Ihe cycle 

TAc infermcdiaffi Aoifj .. ..713 

Epidoiiology .. .. .. .. .713 

Age—-Race—Setison .. .. .. .. .714 

Factors determining the incidence of the disease . . . 714 

The eavotial*— The eiteot of the modenee 

Pathology AND SYMPTOMATOLOQY .. .. .. ..715 

/nfroduc/icm .. .. .. .. 715 

Pathology .. .. .. .. .716 

■SAtn — Lungs—General reaction .. . . . . 716 

Local reaction to the ova 

(o) In S }aj>onicum infecUon 
(6) In 5 mansoni infection 
(e) la S hcemolohium infection 


The blood picture . . . . . . 719 

SiYwyrtTvjxTOLwrf . . . . . . . . . . 

ScAwfosomoI dermafifis .. .. .. .. 719 

The febrile attack .. .. .. ..719 

TAe period of egg cjfrusion and tissue proliferation . . . 720 

S ^pomeum infection— The final stage — Death 
S rmzneoni infection 
S hicmatobium infection 

Diagnosis .. .. .. . •• ..722 

(a) The history of the patient .. . . . . . • 722 

. {6) The clinical picture .. .. . 722 

(c) /mmunoloffical rcacfions . . . . . . . 723 

(d) Finding of ova in stools or unne . . . . . 723 

Summary 



708 


SCHISTOSOMIASIS 


PRE\ENriOS 

la) The ehmxnaUon of the source o! tnjccUon 
(6) Destruction of njof/it^can xntcnncdiatc hosts 

(c) Pmenhon of contammatmn of naler uitli human, or other 
host 8, faces and unne 

(d) Obmation of contact uilhconlammalcJualcr 

Treatment 
Specific treatment 

Hwtorj ’ * * 

Antimonj prcpiration^ 

Fmetinc 

RcmiIu of fpccific treatment 

Symptomatic treatment 
PnOQNOSlS 


TAcr 

723 

724 
724 

724 

725 
725 
720 


727 

727 


namely llio”cn"| aml''thcYntc''tinar”'V''"''“' 
are trcmalodes of tlic Bcnus n “f both forms 

soma hannotobium dSI ‘•/““•"I b> Schsto- 

are tno tjpe. Xh arc suir.e.eo^ , ''r ‘''c latter there 

alien, one caused b\ Sc)usfosomn'm'l!^”'"*o'’ "1“^"''*' “'eatatc consitlcr- 
bj ScAisfosoma jnpoaiSm ffaXa^ ""j," 

kno^Ti '18 blood flukc« «rada, 1004 TJie«c parnsitca ore usuallj 

to-oSsn^onS'.^d'ransSrrs'tMdl^Ij'jTi.'"’’'’'," ''•> prolably schis- 
y Egypt is ptotidod by EnM?s„ “'b .esi'lmce of this mfeclion 

drnsstjl ' c-sjptisn niuinmios soieml )r,„ ^ ItOtli 

Bilharz di cohered the fliiLs-s ,n 

sad ijtcr be found the eggs in tie unne V*'”’ “* "" autopsy m Cairo 

first to describe the norm and he n!e ,t ha-matuna CobUld was the 

‘“"'■a “tna beliistosoma has pn«,t> inUb' P-n™e name fiiHornu but ttein- 
"“dbilharzia,i.,.,,,,,„^j,,n';™>> and has ejuie be .ceepted although the 
Mansou and othei, mmecleH Tn . , by these flukes 

account of the differences m thr^cImjL tn, *'"■ i’l '»’™” ■>' sehistosome on 
•b-s' “sea in ivhirh the lalm JiSeif eif' 'b.' SWBraphieal distribution 

monson. lea. given to the intea S Xra, ■»”' brholotcm 

Me ' 1™ f ”e'b P™'-'"! aaPenmenS bv *»d ‘b' actual dif- 

“th^;^? paraite, He^tSri^hM'i'i”'®’ 'bo demonstrated the 

r£^hf£"' '"■'“'■‘“•'-“P- bls^ln'j'VtThe'ToV^^^^^^^^ 

Ktr^teff **™‘**'^J* jean ago but attributed 

^traled the bfc c>de of the “"d Suzuki (1913-H) demon- 

japmeum 'nfcction’*Sre‘m°Chm^^i!'tb infections, Schistosoma 

east coast of China as fir "csl as tallcj, along the south- 

Cele^h “ “ Formosa '“P ■'»P‘b 

Celebes and in Japan itself there are fivfr%'5'’!«ally Ujtc, and the 
aortt IS encountered in north Ss.T .b n' 'b" ’"hereas S man- 
£™bnd several of the WeVt lnAX’l^H*^"'”'”''’ Venezuela, and Puerto 
Nil?dS Equatorial Africa in the^inlt^ Africa along the Congo 

Aile delta, m Northern Rhodesia and m ””P*bem and eastern part of the 
ooesia, and Tanganj.Va, and Madagascar 
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Tlic \c'-ical infection — .? hirmalobium — is distributed mdeli through 
Africa, the endemic area extends nlong the svholc of the north coast, up 
the Nile ^nllol fo Abi'smia and down the cast coast, taking in the west 
con«t of Mndatta«car, to Cope Colonv throughout which it is endemic, it 
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“ 5cllott.sl,.bro«n colour mtl. n tlim 
transparent shell through which the mature mirncidjum can be seen Thc> 

but ^ 43 'I'ort" ‘li“n the olbcr tuo, 

but of aboiH the same breadth The range of meaeurementfl. oa citen bv 

rf^the lhree^an“*' (I9«), and the diatlngufhing eharnclcnstiea oMhe Ota 
Of the three ‘ipccics arc shown below 


Sprrwf cfinraeleruitct 
Small dffirtwion nrar on«? pole wilh jn» 


Range m micront 

S japomeum 70 to 100 by 50 to 65 

oinrf hook 

lHtol7Sb>«,oC8 rron..ne„.la,r„|.e,„ near one pole 
S ,12 ,0 ,-0 b, « to 70 D.,.,ne, ,p,„e one pole 

Figure 180 Schutosome « 



S ;apdnicum 

The cercarue > 



S moiuoni 



S hamalobium 


thoughTho7ertT7apOTiOTm“are“‘Sc“r'’'rh«'“'"' 'P'"”- 

shaped bod> and a forked tail Th«» Hfwi consist of an oval or fuec- 

r — I and 5 Afrrnatohmm ccrcanir of S mamom 

breadth is a little 200 microns, their 

etemorthc taii"; a hMielf length, the tnam 

40 microns ocro«s nnH » bodv and about 

about too mieronn long n't,' tail is 

host, thc\ dpeani H *^otcr their defimtivc 

cnr.4 ^ «nd become met.cer- 



llie f™'afel"'thc ^enTJ”f‘‘”' than 

length and 0 5 to 1 0 mm ^ j millimetres in 
, equal muscular muckers 

■ r 1 on the ventral o«pcct near and the larger 

181 The ^Ijole length (he bodv nf Vl end Along its 

cercana of Schisto- suckers is folded vpntMi?* 1° ^orm posterior to the 

aheh™' f”'"''™’ ''™‘hej‘‘are'ma£'’Md ^“1 

given on the opposite'pag'e ‘he three species is 
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S»e tn millunetreg 


MaU 

5 toponicum 12 to 30 b} OJO 

6 maruont 7 to 10 b> 10 

5 Atrmatobium 10 to 15 b> ID 


Female 
26 by OD 
7 to 14 by 0^15 
20 by 0^5 


•Lifecycle — In mans the cercftritc are the mfectno stage They enter 
through the sktn when he bathes or nodes m infected water They adhere 
to the skin at the lc\cl of the water surface, as the skin does they burrow 
through the epidermis, taking about ten minutes to get bej ond the reach of 
alcohol applied to the skin, e\cntual{y they reach a venule or a lymph 
V esscl and are carried to the right side of the heart , and thence via the pul- 
monary artery they reach the lungs They may also enter through the 



Figure 183 


buccal, nasal, or pharyngeal mucous membranes in persons dnnkmg or 
washing out their mouths with contaminated water, they would not how- 
ever survive pas*age through the stomach In the lungs, they negotiate 
the lung capillaries and cross over to the venous side, they are earned once 
more to the heart and thence into the systemic circulation Apparently 
only those larvaj (meta-cercan®) that gel into the right trafiBc lines and 
find themselves in one of the roesentenc artenes have any future, these, on 
reaching the intestines, negotiate a second set of capillaries, and, crossing 
over to the portal system, reach the liver It is thought possible that some 
pass through the liver and make another cycle before finally coming to rest 
in the liver (The larv® that fail to reach the mesenteric arteries on the 
first round probably do not survive long enough to make another complete 
circle and negotiate three more seta of capillanes, but die and are remov^ 
with other blood d^bns) .men the larv® reach the liver, they begin to 
feed and develop, they do not however remain here, but turn back into tne 
portal vessels and migrate against the blood stream 
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In the ca«c of S japonicam approtimateh another n eek elap«es before 
the eggs are deposited, in the case of S vtatuont, ^hich migrate further a 
sons tunc ii required, and m the care of 5 A^mafohium, still longer The 
total incubation period is therefore shortest in S joponinim, and longest in 
o nffmorootum infection 

Variationt In the cycle — ^\hiJe the above is the ideal cycle from the 
point of Mcw of the vvorm*. the ova, and more rarely the adults vvill reach 
a number of other sites Very frequently ova become detached from the 
intestinal venules and arc earned back into the liver, this occurs much 
more constantly in S japorncum infection m view of the proximity of the 
superior mc«cntenc vein In the latter infection in particular, the ova and 
even the adult worms may negotiate the liver sinusoids or the collateral 
portal anastomorea, and tia the systemic circulation again reach the lungs, 
or they may be earned to and lodge in other organs and ti*sues e g , the 
brain 

The intennediite hoiet — Craig and Fau«t (1943) give the following 
as actual or potential hosts — 

For S Aormafobium, Btdtnut tnmeatus (Egypt, Cyrenaica and Tunis) , 
B ioufeah (Mauritius and po«MbIy Kenya colony), B trojnea (South 
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a#; 




(.) (b) (e) 

Figure 1S3 The ecait mtennedute hosts of Schi'tosomes 
(•) OneomtCama. of S /aponunitn 

(b) P^narbu of S mamonx 

(c) rkvioj>ru of S kamclobtum 
AetusI n:e of tverage speamens 


Africa) , Physopsu afnenna (South Afnca and the Belgian Congo) , P 
globosa (Sierra Leone, West Afncan Coast, northern Nigena, Nyasaland 
and Rhodesia) , P nasuia (Keny a CJblony ) , and Plancrbis dufont (Portugal 
and Morocco) 

For 6 fliarwoni, Pfanorbu bowyi (Egypt Abysamia Eritrea, Somali- 
land) , P alexandnnus and P herbem (Sudan) , P pjeiffen (Natal South- 
ern Rhodesia, Sierra Leone), P sudamew (Nyasaland), P adowensts 
(Belgian (3ongo), Auatrolorbis pfabrafus (Venezuela Les«er Antilles Puerto 
Rico) , A olivaceus and A centmetralis (Brazil) , and A antiguensu 
(Lesser Antilles) , and Physopsw afneana and Isidora tropica (Natal) 

For S japomeum, Katayama nosophora (Japan and along the coast of 
China) , K formosana (Formosa) , Oncomelama hupensis (Yangtre basin) , 
O hydrobiopm (Leyte, Philippine Islands) 


EPEDIMIOtOGY 


The disease bccurs mamly amongst populations with a low sanitary 
standard, or where human fieces in a relatively fresh state are used for 
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manure In some of these populations the infection is \crv intcn*c m\oU. 
“L iXf lid ’’5.°?''' in eomc part* of the 

m hon „c«on,^ ™ S'l? .'1.''°'' “ •'«" estimated that eii 

A<cma?e& or S Loo o P»P“l!'‘i°n» are affected cither bj S 

tensofmZSffc“\"JXrJ^^ 

men nce-fi^d^nmkers^^wB^l*'**^ affected in tJic endemic areas arc fishcr- 
■acludmg ceremonial (MohamSan)°ba'therT”' 

tracted'bj^sportsmm Sst"Mdin"'*ib”‘*°i!;''i’''' '“a- 

b) sailors', alm-rdnlj n^sdales the^^l ' 

and b> pleasure seckerR Anri their teadinB m contaminated water, 

in polluted waters 'idren in particular, who mn> wade or bathe 

sporadic ca'ra bate oe'currS'amm’wl’tl 

have^bcen traced to eerearia .nfeetS p^lle^S ,’rp'’pl!?,‘'‘’" 

amaIep?edom,n«Lr„^re1„^3"n;p^^^^^^^ 
to June, nhen theVaterTn tbe”trcam's **!? 

Japan dunng the aarmer monlbs irrigation canals is lose, and m 

place, other factors™ c mtXed liS'.l'"- liPt i" °'>ier 

M '“u ''enst'e vallei for l ' i‘* “ 'I'lf'eent ica.onal distn- 

ablo throughout most of the tear'^»?fr'^.'; climatic conditions arc fatour- 
me jear, at least from March through Not ember 

The ‘'“T ‘‘"'""■'■“S “Cidenee of the due..e 
t nc citentialj are /ii 'riisa 

voir of infection for S infection, man is the sole re«cr- 

for S mansom, although monkc\fl ^ important one 

for S japontcum there a?e ot?eJ m nature, but 

'^ater buffaloes and m example cattle, 

been^eStcT^”"" """-f-lmanloS d‘ « 'nTs^m'J^ ha'“e 

hosts'"’ snails of certain species to act a. intermediate 

whiehw’atemayraJrponScT^^^ » sanitary system b) 

(jv) The practice of h + 1 , human excretions for manure 

“onditrslbat are favourable 
Its free living stages ■“ ‘he snail and to its survuval during 

to'whrch' tteS'f.rt'®’® P'''sent m any locality will 
Plf;!i!; _Egypt and el sewhere in operation In many 

in ,t* %{'“'y pereoimei are po lluted systematically, 
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latnnea, lor example, arc built o\cr the streams so that urine and faices fall 
into them, or thej are u«cd ns the mam sewer And m China human ex- 
creta arc stored m large earthenware jars and used as manure m the nee 
fields If in such areas suitable snails happen to be present, the incidence 
of the dr«ea«c i« certain to be very high indeed In other areas, where pol- 
lution is a rare incident, the disease v\ill be sporadic and unimportant 
^^hcre the specific mollu«ean hosts have onlj a limited distribution, 
ns in certain places in Japan, the di«ea«e is localized 

From lime to time new areas have become infected through snails 
migrating or being carried into areas where, although climatic, sanitary 
and social conditions were already suitable, the right species of snails did 
not previous) j exist 

The male predominance in some places in China for example, is due to 
the fact that bo)8 bathe in canals, whereas the girls are not allowed to do 
so Also on the whole the occupation of the men exposes them more to in- 
fection 

PATHOLOGY AND SYMPTOXtATOLOCY 
Introduction— The patholopcal changes are brought about by the 
reaction of the ho«t’8 tissues to the presence of the flukes in their vanous 
stages, larval, adult and egg, that are spent in the mammalian host as 
foreign bodies, and to the secretions and excretions emitted by the parasites 
Our conception of the s}*mptomato)og> and pathology of the early 
stages of the di*ca«e has been obtained mainly by 8tud>ing clinically the 
infections in man accidentall) subjected to a single infection episode, and 
pathologicall) the changes in expenroental animals deliberately given 
usual!} tingle infections of var>mg degrees of intensit} For our knowl- 
edge of the later stages, we have had to depend on the clinical study of the 
complicated picture presented bj the native of the endemic areas who has 
been heaviJj and rej^atodlj infected, and on a relatively small number of 
post-morten examinations (Faust and Melcney, 1924) 

There arc verj considerable variations m the reactions of the individ- 
uals to the infections In Egjpt, for example, a certain degree of tolerance 
to infection is apparent, hirraatuna is a very common incident but is often 
Unaccompanied bj any further sjmptoroatolog} Similarlj, an the visceral 
infections, man} persons pass ova in their stools without suffering any 
obvious dvsenter} or other disabilities Further, in the intensely endemic 
areas in the Yangtze volley, it seems possible that a certain percentage of 
adults acquire some immunity to the invading cercanie, so that the«e are 
dcstro} ed before they can e«tablish tbern'clvcs 

It 18 u*ual in order to facibtatc description to divide these patho- 
genic reactions into stages, this device is a useful one provided it is fully 
appreciated that not onl} will one stage run into the next, often impercept- 
ibly, but that, m an endemic area where fresh infections are repeatedly 
occurring, the stages will be continually overlapping one another 
The division which seems the most logical is as follows — 

I The period o£ invasion and development of the parasite, up to the 
time the flukes reach their habitat of choice and develop into the adult 
stage Clinically, this is the incubation penod, during which, however, at 
the time of the first invasion, mild symptoms of a local nature may occur , 
these prodromal symptoms are not constant and are almost certainly absent 
m the native of the endemic area who has been previously infected 
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flammntorj and liJpcrlropfi?c1i-Mr,ornn ll 'V' l' 
t IC^C CRCS to the mctabX ‘"1" ‘'''“W. <<■ 

the bodies of llio flukes lliem«cl\M Thi •’"•''I'b <“ 

this includes a ecncraliseil febrile Reaction i .l" ""'’'"'‘"I "'‘li 

largcmcnt in all three infection "and ■.. ?.ii 'V" ."uption, and liter en- 
extrud^ into the intestinal lumen illeonter^ m *’"1 

soni infections orunnart at nintom. ^ mxminm and i man- 

der in S tematoiium mfeetio^ ‘ “‘tuded into the blad- 

the most serious and tnned comnlicntX^**!. n't "Pf''— I" this stage, 

organs occur ompiication., tiitb irreparable damage to mant 

as far as pos-Ak^n SoMmauXienT f separatelj below, 
stages, although it mil be apparent XXll" 7'*' "'‘''““I 'eparntion into 
order to atoid repetition, X mtlX™ '-'ons eome Further, m 

are described together up 0 t/ie pXf « ' 1 ' ‘''™ different infections 

dteerge ‘ Pomt ttbere the cour-es of the parasites 

Skin —At thci PATIIOIOCY 

gross pathological Icrions* but™n’exnen,!!’"i“‘i‘’'7'’''''^ tisunllj produce no 
can sometimes be seen mth a liand-kn. minute petcchim 

f'V'tmted into the "kin nrooJ^n""’ t'me when 

mction which deslrojs a certain nroTiri.’ * '? “ 1°'“' 

bm. as foreign protein 1 * “ .'■'ronnie, and their 

forpinn'^^*fu^’^ “'^d cedema Tins re^eitnl,"'^ ° allergic mamfesta' 
reigncrs than amongst the local natn e pXlatir ' 

henS?ip‘^'“ f' natuX p„™" L' 7'' "" aorcarim of schis- 

iLake M 7 ‘"’“'a. a 9 CercanTell “"d fad to establish 

faTO'‘b.f 'ausmrmfcbVa'l '""7 '“Pd'anea is apparentlj ac 

through hj the maVoritj of the 

which flnnf ^ reactions m tho snh * v\herc the\ maj cau«e 

momtis maffoIW so th^t aUmca?^ alveolar i^alls 

submiifn^rLj heavy infections in “tjpical pneumonia or pneu- 

^ ^ ®“hserous extravasations extensne 

occurs only dun^e th'^"'^ Partuntion oMhe fl'm f™' 

peated if ts n,, ^h® ’Evasion of the first This reaction 

tcirco 60 per cent) or more 
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Local reaction to the ova — ^Whcre thia reaction takes place will nat 
uraljj drpend on nj.crc the eggs are deposited and this mil von with the 
species of the infecting flukes (nrfe supra) 


In £ japonicum intcclion the egBS arc placed mamlj m the venules of 
tile intestinal muco«al and subimico«a! radicles 0 / the lower branches of the 
superior mesenteric %ein— m the ileum, cscum and upper half of the colon, 
but some arc found nUo m the terminal \cnulcg of the mfenor rae'enteric— 
m the descending colon and rectum These eggs block the \cnule 3 and cause 
a lerj coiere local reaction, probablj on account of a secretion that perco- 
lates tlirougli the shell from the miracidium within (Hoeppli, 1932), there 
is intense cellular infiltration (polj morphonuc1ean> and eosinophils) around 
the scnulc and often ‘abscess' formation Around these ab«cessos giant 
cells and flbroblasfs appear This process occurs in the muco«a and sub- 
muco«a, in the former the ab-cess bnr«ts often almost immediately, into 
the lumen of the gut, but m the fatter, although eventually the abscess dis- 
cliargcs into the lumen, more local reaction is cau«ed There is a general 
thickening of the mucosal and submucosal layer, and often down growth 
of proliferating epithelium through the muscularis into the sub mucosal 
layer, to form the commencement of papillomatous growths 


The papillomata, which may be sessile but frequently become peduncu 
lated, arc ca»ily damaged They may ulcerate and eventually slough off, 
they arc a potent source of haimorrhage, and more rarely they arc the ongin 
of malignant growths A dysenteric condition may dc\olop, with ulcers in 
the mucosa and blood and pus, amongst which the o\a will be found, m the 
stools 


The eggs arc al«o deposited in the muscular coats where they produce 
flic «me mfi/tmtion, a6«cc«s formation, and fibrosis, and sometimes they 
calcif\ , <0 that in time tlie whole wall of the bowel may become a thickened 
and hard morc-or-lc«s functionicss tube The®e deep ulcers with their 
bases in the muscular la\era may tn tune heal leaving scars that later con- 
tract and may cau«c obstruction In thc«e later stages any dy^enteiw 
that occurs will usually be associated with intestinal strictures, and the 
diarrhcea, which is a common terminal c^ent, will be due to mucosal dys- 
function and malabsorption 

Lmally , the serous coat may be involved, there will be a fibrmou® exu- 
date on the surface which results in adheoions forming between loops of 
viscera The mesentery and the retroperitoneal tissues are al'o involved, 
as well as the the lymphatic glands in both these situations Subsequent 
fibrosis and rnntracture will tend to produce further inte«tinal complica- 
tions 

A large number of eggs find their way back to the liver, probably be- 
cause they are extruded into a larger venous radicle as it would be difficult 
for an ovnim to be dislodged from one of the small venules In the liver 
they cBU<!c infiltration, giant-cell formation and fibrosis, the eggs are sur 
rounded by pseudo tubercle formations (Koppisch, 1941) and are even- 
tually calcified or destroyed These deposited eggs and the metabolites 
from the adult flukes lead to the production of at first hypertrophic and 
later cirrhotic changes m the liver Ascites and other sequel® of portal 
cirrhosis will develop, and later, when the cirrhotic changes involve the 
biliary canaheuh, jaundice Thrombosis of the portal vein is not an un- 
common sequel * 

These changes m the liver will lead to pa-^sive congestion then hyper- 
trophy, and finally fibrosis in the spleen so that the organ may become 
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‘^ontam B fctt Ola, but tl.c«c arc u^ualK insufficient to 
enlargement which is mninl> 8ccondnr> to the Iner 
iniohcment In some cases the splenic \cin is throml>o«cd ^ 

ta.n cells eon- 

Ses himnim from (lie clinnsccl blood excreted b) tbo 

®°^etimc3 eggs are found m (he lungs, brain and spina! cord kidnev 
and other organs and tissues, nhere the) ^ridure similar ebang' s ^ 

tl,»i “ '"5 similar senes of elianges occur excent 

p' m to the m er^KlT n‘"o" ‘'m ?'»'Sr 

me“ne °ei„ In 1° t the uhole“n»,’r 'T'’"”' '"1*™^ 

boael lesions appear to be ab-ent Sd oH. it"! "“I .'"'lequentlj the 
are found ^ hepatic nnd eplenie clmnges 

of the\i*ranTpclTirt'Su°,"’.;ir*' ■" ‘I" 

der further, reach the superbcial xems'S otea«ionall> the adults «an- 
and deposit their eggs in^be ' enules of n'sincum, 

ma> ev entuallj rupture tbmuRh the skii Id ."f If 
capable of continuing the eicle 'to i' ‘1'^ 

venules of the mucosa and sShm,,;!,? "> tha 

m the boael, the abscesses mas bu™f*,nt"'lif °i'' changes to those 

pus blood and ota arc discharged inVk*'’ '“men of the bladder, so that 
that also bleed and serj frequenth lal!f h!!!”'’ “'>'*,P“Pill'>mnto arc formed 
are often formed m tt?e blazer m iWh””””? malignant gronths Uleera 
phosphates are deposited on this nuelen. if ^ vliich is a calcilied osTim, 

sand) patches ' nhich base been looS'^^'"'^ "I development of the 
schistoiomiasis Egrg that rpHph »ii« i almost pathognomonic of 

of lesical calculi ^ al'o lead to the formation 

the “"tmundmg'pehTet'Ces'^Tbe^e' “f ‘'m ladder and in 
the same tissue reaction ‘jpepej" lajers of the blad- 

they are later either renlaced hx. ®®'cntuallj surrounded b> fibrous 
fied If there are many egS the become calc* 

rigid and useless bag Eggfare « e'cntuallj converted into a 

ureters and may ,n time cause the lower end of the 

into the urethra and the tissues surroiinrfm^”*?”*^ hydronephrosis and al«o 
condition in the penis and^£« *^^®»^j^here the> raaj cau«c a 
a calcification of a considerable part of become calcified, 

deposited in the prostate where they causp^lf 

the lymphatics may be involved Md thp j^ypertrophy. and, in the pelvis, 
later elephantiasis of the genitalia Md^r obstructed, so that 

around the anus may occur When the condition 

^e skin of the groin, scrotum, and u venules of 

^ption which may become pustular ® papular 

made from scrapings from these eruptions * found in a smear 

extru'dedTn thfS M i?the‘cSe“f‘tteS“li‘’' 

case of the other blood flukes, but seldom 
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cl.c«l,crc m the mtcslii,.! cannl »Mpt appnrcntlj the ^cml.to^n appendix 
(m one sene- m ^lBc^a, 6, per rent ot the appendices removed contained 
o^a) 


In the later since*. seeondar> infection of the bladder is almost the 
rule, this infection \m 11 often 8'ccnd to the kidnejs and cause pvelitis and 
^^eloneph^o«ls 


EgKs frcquentlj reach the ajatcmic circulation m the infection with 
tills on account of the fact that the venous return from the areas 

where thc\ arc most frcquentlj deposited w tna the inferior vena cava, the 
eggs are u«ual!j held up in the lung but aometimes get through to other 
organs and tissue* e g the brain and cord In the lungs, an interstitial 
pneumonitis js frequenth cau«ed 

The blood picture — In the carlj stage* as alreadj noted there is a 
marked eo«inophilia and usuallj little change in the hemoglobin percentage 
or red cells, m the second stage, aniemia tends to develop in all three 
infections, and although there ma> still be a relative eosinophil increase, 
this is less marked and is associated with an actual polymorphopenia espe- 
ciallv in the intestinal infections so that the total count is about normal 
Finallv, a severe amrmia will often develop, with a complete absence of — or 
reductipn m— eosinophils, but sometimes a pol>morphonuclear IcucoGjiDsis 
ns a result of secondarj bacterial infections, though as a terminal event 
this alMj will fail 


SYUPTOMATOLOCY 

Schiitotemal dennatitit -~At the time of infection, as the water dnes 
on the skin there maj be a tingling scn«alion which is short!) followed by 
the dcvtlopmcnt of small urticarial weals at the sites of entr> of the cer 
caria>, these disappear rapidlj po«siblj leaving macules Some hours later, 
there may be inten«e itching a localised odema and papules m^y appear 
which maj Inter deielop into pu«tules, this condition will usual!) continue 
to develop for three days after which it begins to subside 

This condition may develop as a result of infection with any of the 
three pathogenic 6clii«to«omcs but it is not constant and is apparently 
infrequent in S japontcum infection (only in 10 per cent of the American 
group infected on I cyte) As noted above, it occurs much more constantly 
« hen Ahe ccrcana* arc those of some schistosome that docs not establish 
Itself in man The syndrome is known as ‘ewimmers itch’ in the United 
States (Cort 1928) and Canada (McLeod, 1940) where it commonly occurs 
amongst bathers m the big lakes 

The febnle attack —This occurs between the end of the third week and 
the end of the third month It has been reported as early as the fifth day 
in S japomeum infection, but the expenence of others and experimental 
work suggest that these reports of the very early occurrence of the febnle 
attack should be questioned However, in 5 ;apo7iic«m infection, it occurs 
usually between (he third and sixth weeks, whereas in S hiBmatobtum in- 
fection the av erage incubation period is about ten weeks, and m S mansoni 
infection the interval is usually between these two, but the febrile attack 
18 not so well defined or constant The onset may be gradual or sudden 
The fever usually rises each evening to about 102* and then falls to normal 
or the 99* line towards morning (figure 184) There are usually chills 
and often an actual rigor followed by profuse perspiration during the night 
The fever is accompanied by malaise anorexia pains m the back and along 
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j""! >>} n cough, nnu-ca and aomilmg, 

abdominal discomfort and diarrhoea ° 

At the same time or nithm a daj or Uo, an cxtcn'nc urticanal raih 
appears sometimes with eedema of certain areas There are large weals, an 
iS in'” ‘ ”'“'■6"' llint fades into the surrounding 

S the moSh »n°i S' “"d «l*o the mucous mcmbranef 

Of the mouth and throat, so that it seems po«8ibic that most of the B\mD. 
thorns may he associated with similar local reactions, e g the cough and tL 
diarrhma may he due to patches of eedema in the lung-w hrcli can some- 

iiTmb?ane'^of the'?n^\““'“'‘°‘T~i“”‘*mi^ swcMlngs of the mucous 
Sed wZ mlenl imSf’ The urticaria as is usual, is as-oei- 

atea with intense imtation, and dermatographia is often obsened 



Finre 1st The feter la S ^pomnn inlecliaa 
“"s“for ?h“e or'f^r ««ks td rten fall '““S" The 

“tLek^t''n'oV„:^^^^ 

s>mptom«> During the febrile ^'Jth the recurrence of other 

expected “ conoiderable lo^s of weight maj be 

palpable There maybe^cerctel^^ and tender, and the spleen 

^ill somehmes occur at this stage ^ hea^-j infections death 

the ®Jniptomatologies*Mhp'VhrB»*”f Pi'olifcration — At this nomt 

considered separately diverge, and ...H ha.e be 

simultaneously 

the nSsaST, 'P'Fi^inum aS iZh' reJ™ .u™"' " ■>' *>'= P“" 
found vpft. dysentenc stools in <^®cum and then 

TliP ®nd other easily be 

max P relapse or continue as a £ adherent to them 

SStF a toxic typhoid-hke state fe'cr and the patient 

one to"hSi i" the single incident 

f t n ”iay recover gradually sub- 

tion will be left except m the lightest infS?^ 5 though some dysfunc- 
mfeelmns and in the cases of rep'SS m ^““3 thS'"''!!;’ ' 

”"Ons that are the rule in highly 
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endemic nren^ t! c procc*** w ill be more or lc«s continuou« « ith a feu quies 
cent pcntxls dunnR "Inch the r\mptom« r cur ini!nedintcl\ "Icn the pa 
ticnt return" to "ork or other"i»p c\crt" himself and after a feu jears (3 to 
5 \car« fomctimc! the interval mentioned but it mu«t be \erv variable) 
the condition "ill pn«s impcrcti tibU into tl c next stage 


In the final ita^e, there M incrfa«ing emaciation dcbihtj ana?mia and 
d\*pnocn Children "ho" stunted growth and intellectual retardation 
The dv'-cntenc condition nnv continue but u<uall 5 takes on the features 
of chronic ulcerative coliti" there mav be some intestinal obstruction "ith 
di<tin«ion of t! e upi>er part of tie mtc tinal tract and alternating constipa 
tion an I dinrrhrra The liver ma\ enlarge furtlcr but u®uall) becomes 
lard and verv fibrotic and ten I" to contract The spleen however shoves 
complemcntnrv enlargement and mav reach tl c sv mpl j sis pubis or the right 
iliac cre«t and it nl"o becomes verv hard Tlerc are frequentl> extensive 
a«eites di«ten«ion of the abilominil veins and li'cmatcmcsi" results of 
I>ortal obstruction The cmiciation is profound on account of absorption 
failure in tlic upper intestinal tract and liver disfunction the patient 
ii'uallv develop* n tub icteric tint and sonetimes frnnk.jaundicc lack 
soman epilcjisv hemiplegia paraplegia and blintlne«8 have followed tie 
deposition of the eggs into the brain the cord or the optic nerve 


Death mav occur from inanition fccondar> infections such as pueu 
monin which mav Ik encouraged b> the reaction caused b> the ova m the 
lung I Tinorrhnge" or intestinal obdruction or suddenb ns a result of the 
local reaction to the ova m the heart or brain 


S vuin.cl .nf.ct.on -Tl c eouM of c<ents is serj similar to that in 
S japoninm mfcction but on the oliolc the coot c is not usual^ so 
actiri and more simptom- are refcrahle to he rcetiim 
nrohnsc due to the pa««vge of polvpoid growth* fi«tula> figure in nno 
i«ehio^ rectal and |>crincnl nb*ce <C3 and liTmorrhoids 
and oceasionnllj lirinarj ajmptoras due to the ova of his <’“'‘”'““ "5 
the bladder occur Emneintion is not nsuallj so profound as absorption 
is not interfered with to the same ealent the pathogenesis being maml> in 
the large bowel 

sSSSiSSISS 

(Pons 1937) 

t infaciion The first svmplom maj be an irritating 

papular mpt on in the groin "c s'senSrpl 

^Vtular foAnalion but this maj not be mLths 

tient Tlie urinar, aj mptoma uso.flj “PP'" ears tITc first 

after infection took place and in wme ca ^he passage 

sign isusualb and pa«n at the end f t^e 

of a httic blood increa«cd increase and the patient may 

bladder region The<=c cellular debns and calculi 

begin to pa *3 large quantities of pus b oot ms difficulty 

which have formed around ova he ‘'mejo 

in parsing urine or he maj suMer i be 

eventually become impacted in the ur inflammatory reaction to the 
conie blocked as m!et“”tion alternating with 

deposited ova and Lnpression or urinary fistula may 

incontinence will give place to comp ^comes inevitable and this in 

develop Infection of the bladder soon becomes me 
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fration will spread to the kidne> There will be a return of ferer, with 
emaciation and increasinB weakness, soon followed bj death 

Bi-onths in the bladder undergo 

Sicatmn m Espt “ 

uteru®lSVaef„™'l:'“‘'^ *'■' ■"'oltement, the 

uterus and vagina rr^ay be invohed in women and the ncnis in men and 

dieult;“m^uera!trlh\Ta?.er"r^^^^^^^^^ T ”> “PP- 

in endemic areas, does not necesaarily^te ’^rarmptlr'^ 

so al®T mtobL’'aT;,;:umrtr" ■" EPPt a"<i 

spleen, but occMoSV^Vh'e ova rrach oXr™ •« <he liter, or 

other sehi-tosemes and may rarely p^uje sj mp^^ 

DIAGNOSIS 

symptSSaTolfgj*’,' (bHrom /Klmiea'l“'°? P“<'Pn‘- including past 
moidoseopj, aSi' tIeU eTammatmrfil'^'h? ■""“,'*'"5 cystoseopj, sig- 
(d) by the finding of the ova ' ^ immunological reactions, and 

residenw 'n*thM“‘’weaf is'u*suSv*m^?p« endemic areas, the fact of 

will be strengthened if the paticnt’a^jSfml^ CMdcnce, but this 

In the case of sojourners a dpar^,^l°” necewitates much wading in 
in possibly wntammated water m an having waded or bathed 

diagnosis Failure to extract such a n 

significance has in the past freouenllv failure to appreciate its 

nbove history postponement of a 

"ater dried followed b\ an reference to a pnekmg sensa- 
not unlike Uphold fevrr weeks later 

eruption the evidence will bVvcrv mitrh i Possibly a further urticarial 
(6) Tt,* ci 1 ^ ^‘^rengthened 

hlLTobt!”" ‘f '"‘“"“"dV^ral t“ent m s'""’’"' 

na.'^n“ L &S.Z 

beridefiutte:f.‘rd^ 

"Cy t' 

e bnght yellow sandy palehes I„ tf, eLrstag 1 s'’rtST- 
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fecUon, eome Informnljon ivi!l bo obtained from the blood picture Tiicre 
are probabl) fciv (h«ca«cs in nhich euch a stnking cosinophilia iwll be 
found, as dunng the carlj gcncrabrcd reaction to the infection On the 
other hand, man\ helminthic infections will cau«e n \er5 marked eo«in- 
ophilia, eo that this finding mu't be interpreted with caution In the later 
rtages of the infections when the Incr is icnouslj in\Dhcd, the aldehjde 
te«t (»fe p IW) will become posiUxe, indicating an increase in the p«eudo- 
globuhn (inainK y»globuIm) fractior of the eerum protein 

(e) Immunological reaction!.— The mo«t reliable is the complement 
dcMation to«t with antigenic extract from hca\il> ?chi«tosomc-infected 
mails iners A posiluc reaction ma> be expected before the o^a appear in 
either the stools or unne, and will persist throughout the infection, although 
It lends to decrease in the later chronic «tBgcs of the infection* 


Tht intradcnnsl Ift nitli « nmilar alcoliol-oxlrnded snlme 
preparation, on the hnoa of llic Ca'oni reaction m hjdalid has been recom- 
mended, but tl w not fo reliable an Ibe complement dcnation test 

(dl Finding of tbe ova la Itooli or oeioe-Jhc pa»sltlc 
IS in mam aata tbe mo>t satiefactor>. as it Jm^the 

of tbe infectinR species to be made, but it mil 
disease is si ell into tbe second stage, and tbere arc ad „g 

diagnosis Furtber, unlc-s tbe os a in tbe stools arc scr> numerous tncy 
aieTlel, to be os'erlooked, and some form of concentration method is 

ad\i*nblc 

Craig and Fau«t (foe nO recommend a sedimentation method 

The itoiU ire ini!«l with Ind’o!t«'«ler process is 

als«ii. the supenwlAOt fluid will^ * hours or the miraeidia will 

letw for the oia , „ 

An oliematiie 2I hou«'“Se 

£",^0”!? *n.”e-‘.lrj a',e'or^»o.'.« a- .be l.irf.re of the o.'er 

A. indicateil otiose, a ni-e certain nsdW 
take a saab spceimen directlj from the ulcer nunnt o 
examination , 

Tbe finding of osa of J ^'-^rcom^glfsTSSougb T; 
culls, if tbe urine is alloaed to j|.o, ova aill sometimes 

mas onls appear intcrmltlcntls In tbis inlcction a. o, 
be found in the stools , , 

Thus, to lomoiansr. In the ^TOrdcviaTion test! in the 

the hislors, the clinical examination and the finding 

middle penod csstoscopic or „!i methods, and in the final, 

of the ova m stools or unne will be ad become inconclusive 

chrome stages P“™V‘°’°®'b“,emTu't b^ Ihal tme the clinical picture tcilh 
as ova mav be scantv or absent, but oj leave little doubt as to 

the aid of the instrumental evannnations should lease 
the nature of the di«ca«e 

prevention 

The reader is referred back *“g be taS? under the fifth 

^^cVdmgtTniS^c— ^ but each of the other four indicate 
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S‘?;5oSS5rF^ 

SS^S=«SSS=i 

procedure" n’ltli some cridenee^nf" ,'’™'*'"‘'' "’ "‘‘h oH"'’ 

source of infection but « ithont ns n mcnns of reduemg tbe 

cntirel) ‘ expcclntion of climmalins it 

considerablc^'cic™ the' most "imoriiEni'''* ‘’’'“•'"'tnf mmpaign !• \cr) 

ciate the \aluc of trenfmon# of the endemic areas nppre- 

regarding pretention gitcn bj tlie” docS “aS “rthem' 

lapomcum 8hmM'Tc°con2c”rrf”^^deT'f7 nltcmatnc liosfs of S 

pertance of these other 

method promiserneufiiTpraciicc 'I'”" Tl'corcticallj this 

of nater it has been a fJllun PmSm "“'"‘p “P'1 ''“nted bodies 
duces the snails but some burron inTw , P‘",S irrigation canals rc- 
struction of snails bj cheS mCn! “““PPenr later Tnc de- 

"‘11 '““<1 to their temporarj dis^iMar’anee h„i" ““PP'a »Plpli“te, 

IS an isolated one, rapid reinfestaimn Su'i' “"!“** 'lie “odj of uatcr 
nenccinEgjpt ' "‘H oeeur, this has been the expe- 

ls required, the intro^ducUorTof^oer'*’ immediate snail elimination 
solution of 1 in 200 0M loTin sS *“ mal-a “ «"“! 
bj placing the copper sulphate in a hft,r*n”!i ^ applied, this can be done 
backwards and forwards throueh the^oi^ towing it behind a "mall boat, 
reraotal of aquatic vegetation **^*’^' Pi’etei'ahl' after preriminary 

bo«’l buma-. »r other 

point of prevention but putting it mi^ 1 ‘bis is the pivotal 

areu"uall} immediatelj iMu%rlblc * prc"cnts difficulties that 

della, mMt of thrp'opulalion mlolfk' "a'ret"'^ ‘bs Nile 

gh "anitarj standards In the drv nart Peasants with not very 

little ram to wash surface contammafff It' '“"“'ry, where there is 
tion of water mu"t be deliberate and dlfo t*” "“'erwaj" contamina- 
‘be act. It should therf fm-e^ b. ‘““PP'e'lation of the signifl- 
eond.lionsthaninwetcoun‘r.ea;wh™,i! ‘o prevent under these 
ously on dry land will frequent!} bl ^aS mto w""' Peomi"CU- 

The introduction of proper aamla— 
ff", solution but It mll^ll'™' education and propa- 

full} effective “ "otl be generations before thf} are 

It here domestic animals 

as possible be kept awaj from tbe^Sv”' ‘be} should os far 

“t 'uail infe.tcd water 
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In Clima nn «( iljtmnal problem has to be /aecd Tlicre human ex 
cretn arc storctl m knmjs ami later u«cd a« manure If ftecc^ and urine 
an undilutrd witli ^\ntcr, epn will onl\ rur%ne in tlic-e Kangs, which act 
ax «<p{tc (nnk« for three nreh* «> that tf several Kangs arc kept and used 
in rotation and none is u«cd within three weeks of the Inn addition of 
irc'li fircco the matcnal rhouhl be free of cgRS and miraciriia The addi 
tion of an antiseptic, fiich as sodium c>amde that might add to the ma 
nunl xnluc of the content* has al«o been suggo'tcd ns a preventive 
mei«ore 


(d) Obviation of contact with contaminated water — In tlic ca«e of 
the tndtttduni foreign ti«i(or to endemic areng t/ug should present no diffi- 
cultii** and the knowlctlgc of the exiMenec of the danger should be all tliat 
i« necc*«arv The sport«man •hould near watcriiroof wading hoots in 
endemic area* In tlic cn«e of accidcntnl »romer«ion8, ns the ccrcaria? do 
not npparenth penetrate the ekm under water bitliing m some antieeptic 
solution jmmedintfJv on coming out of the infcclnl water should prevent 
infection I xpenmentnllv, it has been shown that ccrearia? go bc>ond the 
reich of alcohol applied to the skin within about ten rmnutc* so that anj 
delav would nulltfj the effect of the procerlure 

Tlic ea«c of the soldier or sailor under combat conditions is however 
different Engineers who habiluallv have to spend a long time in the 
water (eg while liuilding bndgesi should be provided with high wading 
overnlN but llicse would be too cumbersome for the infantrv Data arc 
not vet available but it seems verv probable that if tlic elotliing were of 
a suflicicntlj fine weave, or if it were impregnated with copper *u!phatc 
or some dclorgcnt sub«tancc, the penetration of viable ccrcariB would be 
prevented For uncovered parts of the bod> the application of an oint- 
ment containing copper stearate or one of the newer inject repellents would 
probahiv ho effective, until it was wadicfl off 

In ilio ca«e of the native, his livelihood will often depend on entering 
water nt frequent interval*, and prevention at this ;uncturo of the trans- 
nii«ion cvclc seems to be out of Ibc question ‘ Nur«cr> ’ nee fields are a 
verj {Kitent source of danger a* the*c arc hcavil} manured, ns far as 
po««ihIc children, wlio arc particularlj susceptible to infection, should be 
kept out of tlic«e field* 

kinder this heading roust be considered the treatment of water that 
is to be u«CTi for household purpo«cs TIic cercnrim will go through a 30 
inch land filter in five liours so that more efficient filtration chlonnation 
(0 2 parts per million Mngath 1942), or boiling is necc'sarj if the water 
1 * to be used in the hath tub or for drinking The danger here is mini 
mired eon'iderablj b} the fact that free *wimroing cercari® do not usuallj 
live for more than a daj, and it is safe to use water that has been stored 
in a snail free water storage tank, for say three dajs to be on the safe side 

In areas whore some domestic animal, e g the water buffalo, acts as 
a re®er\oir of infection ever> effort should be made to prevent such animals 
entering infected water to initiate or renew their infections 


TRTATMrNT 

Treatment must be considered under two headings, specific and symp 
tom&iic 
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Specific Treatment 

-on S;1h7S'e“!,Sr<;t Vm™'".' Ch„,loph„ 

lh.t h.d been m u,e (or .« the 

and sodium antimonv"artral7'2 mi? *° i*”' potassium 

the most effectiTC The soduim 111 ^ ‘“'“S "''J- 

given in 2 per ee„i ’’ “PP" ‘j'O Ices toxic ' Tlicj are 

The solutions must be made frcshlj^? "atoi 

cent phenol, added in wheh case tl. eurli as 06 per 

weeks It IS sterilizS bi hemrp™ 'f" '''P‘ a‘ ''“t ‘"o 

longed boiling or autoclavine is hahWl ^ 'u boiling point twice, pro- 
cule It IS guen strictfv m the mole- 

three times a week The commcnein^d'J V alternate dajs or 

the dose should be increased to 3 erm^V* ^ milligrammes, 

he patient appears to £ able to ® "V'* 

tolerance are coughing vomiting ^ principal signs of in- 

inay be necessary to increase thf^rtAOA^ ^^hcn thc«c occur it 

the last dose until tolerance is estahlioh^ oaI> 05 cem or c\en to repeat 
ahould be the aim, which will > n ^ grammes 

over a period of 5 or 6 weeks ^ necessitate 18 injections, 

Children are given propcrtionately smaller doses 

higher than in" the CMro7'ffl.nmT<w' ‘*™6 " 

difference in the tolerance of this dniW i ^ There is some 

appear to tolerate the larger d«« nationals, Egjptians 

ranee rate is high and it .?sometoes f i" '''nesucli tbca. 

solution to 1 per cent “ ncccssarj to drop the strength of the 

of'so"m*°*‘° 1“^ ’g‘«nTn*llmusra7^ compound of nntimony, 

"fh™ more effeetivrthan the experience 

Ladner / °i‘''™ ■' proved tee oKfT“''"i anPmony, 

hOeem *n ampoules The dno Touadin is marketed 

unt, a tot^rH*' dayrrolbwcd bv V’ ’ * ' ™ ■ 3 5 o cm , and 

; ^^let: at 

m1latelBli^e7l«)‘'’'^'“‘?>1SElmS.lh?um1'1'°'''’1r^ 

ment is often immediate The ^ the dis1,e ,1™^“™’’'' 
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OTHER FLUKE INFECTIONS 


to reach the duodenum; and 
these are eventually excreted in the ficccs, nhen the cycle is comnlete The 
developnient in man takes about a month, but the who e ejTe covere a 
period of about three months under fnvoureble conditions. 

cycle“rut7oe',“ '"'P» the 

cycle, but dogs, cats, badgers, weasels, martens, and minks and scycral 

other carnivora arc also de- 
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Figure 185 The egg „l CIoeorcAu 


finitivc hosts in nature. 

Species of several gen- 
era of snails act as interme- 
diate hosts, Parafostandiu. 
Dithynia, and Melania, ana 
some 40 species of fish have 
been found infected 

PATHOLOGY 

The pathological reac- 
tions to the presence of these 
flukes appear to result from 
toxic substances secreted by 
the adult worms, from im- 
paction of clumps of sticky 
eggs in small bile ducts, and 
possibly from mechanical 
damage by the adults them- 
selves All the primary 
changes occur in the liver, 
except in vcr>‘ heaNy infec- 
■nvolyed, all other pathological changes are^sreomla™ t Terd™” 

”E“"''“ith prSiatio!l'of'b!lc-H' 'i''' '’“''*“865 throughout 

i^ralobular and interlobular cirrhosis u' j certain areas, and both 

extensive changes m 66 post morfpm**^*^ Hoeppli (1933) found 

rem other causes (CyS'of rreen" S?lf7 u'™”. 
h'er changes may result from dietarv^irf^fi bIiowti that extensne 

hi conclusions as to responsib, ilv?f yell to accept 
""“■™ ) ‘ PWM'te in all these eases, with 

„, STWTOMWTOlOGr 

The syrploL°lrrnor''"’T '"‘■'''F symptomlcss. 

"" -r~::: r 

ment’'„'“’’’n‘“'’ “ “f fXia",” ffP™’ ■‘“Thcea and irregulari- 

Jc^reE “d late a^E.^ "S'™ hyer enlarge- 

of cirrhosis often occur hemorrhages and other results 

Cardiac and nervous symptmns are also decribed 
There IS usually a feucocytos. and a silgUeosiuophiha 
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DIAGNOSIS 

TIic onlj 8'\tj’*fncton method of diagnosis is bj the finding and identi* 
fication of the egg** in the flool® l-lo'itntion methods should not be used 
0\n mn\ nI«o be reco\eml bj duodenni catheterization 

PR£\ENnON 

Personal iiropli\!nxis can be ftchie\«l b> nioiding the consumption 
of under- or uncookeil ft«h bducalion and propaganda pointing out the 
danger of tins practice in the endemic areas «hould be undertaken 

As man is an important source of infection 5anitar> disposal of 
firce* uil! liclp to reduce tbc infection in nn\ localitv, but si ill not cntirel> 
preacnl it, as tbc •anilnn liabits of oilier dcfinitnc ho«t8 cannot be con- 
trollwl Ammonium sulpliatc added to nigbt'oil in adequate amounts will 
sterilize it without dc«troMng its manural \a!uc 

A thml mcthoil of control !■» bj the destruction of snails (vide Scnia- 
TOsoMiAsis) where till* IS {xi«Aiblc 

TREATMENT 

There i« no cntircU sai^faetorj specific for this infection but good 
rc«uU8 ba\c been chimc<l for gentian siolet Ucc p G32) Other drugs 
u=cd vnth apparent success are the antimonj preparation® sodium antimonj 
tartrate, and fouadm, and the gold preparation solganol B 

PROGNOSIS 

Tills i« dependent nlmo«t entirclj on the weight of tlic infection It 
18 probable that mo«t light infections arc entire)) innocuous and do not 
affect the patient's expectation of life, and the suggestion that e\en light 
infections mas iin\c senou® sequela*, eg cirrhosis and carcinoma, has never 
been snti«facloriIv proven 

Heavv infections undoubtedlv eau«e irreparable liver damage and 
shorten the patient’s life In cirrhosis from whatever cause, the prognosis 
18 bad 


PARAGONIMIASIS 

Geographical diitribution — Tlic true endemic areas of human infec- 
tion arc all in A^ia, in Japan, Korea, Formosa. China, 

China, Siam, and the Philippine Islands, i®olalcd cases ha'e Jieen re- 
ported from 8CV ernl places in Africa, namcl> m t^hc Bclpan C g „ 
Cameroon® in New Guinea, and, in the western hcmi®pherc, in Peru, Vene 
zucla, and Brazil 

Infection amongst mammals covers a much nV ^Beneaf 

India (the first Parasmmtis identified »ns found ‘I;' '“"S j.f ”f“, 
Hgcr), Malaya, Jav7, and Sumatra It '? W"' ‘tIrdSase “ II 
may at an> time appear in these eountnes, bat th , , crustaceans is 

only be trulj endemic where the habit of eating u 
prev alent 

,*TIOlOGy 

BrauflstlD!”"'. oiS'S;, S- 
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ICO 

A 


bj 4 to 0 mm in breadth, shghtlj broader 
anteriorly than postenorlj, with two suckers, one placed at the anterior 

body^of thc%°ukr (interior to the centre of the 

hrP Jfl" ^20 microns in length by 40 to CO m 

the temperature The mir- 
acidiuni emerges and en- 
ters a suitahle snail, after 
an inters al of 6c\ eral w ecks 
during whicii the parasite 
pa««C8 tlirough several 
stages, It emerges from the 
snail as a free-snimming 
ecrcarm, this cercana ac- 
tncK enters the soft parts 
of a second mtenncdiatc 
host, a crustacean, and in 
tins crustacean it enejsts 
« h t n the crustacean is 
eaten b> the definite c host 
(ej7 man), the mctaccr- 
caria is relea«cd from its 
capsule bj the time it 
reaches the duodenum, it 

penetrates the vail of the 

Figure 186 The eee of duodenum, migrates 

ff ua veatermanx through the diaphragm and 
♦ a small pocket in the lunr wL.pK r cavitj to reach the 

it de\elopr into an adult and whpn »s foiroed around tlie parasite, 

JP ^he host and the cycle is comnlptr^ coughed 

IflS' “I" out " ith the f»?Ps ™ ^ O'! the eggs remain 

akes several weeks to complete phase m the definite e host 

are thelnerJp”ee“bram?^ntol5M '"'‘“'Oftaniu maj come to rest 
='">* ' PO"loneum, testes, prostate, ep.didj-m.s, miKcles, 

cat, nolf, (os, dogfmo'SgMst mn*rat’a“nd”%‘“''“''‘‘’ domestic 

Melama hberltmt “d '“t can act as defimtice hosts 

MoaM*''’? 'T' Enocheir, Potamon, 

P e of acting as the second mten nediate probably 
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PATHOLOGY 

In llio JiinK tlicrc «< n "liarp cellular reaction to the presence of the 
parasite, con'-i'tmi’ mainl\ of pohmorphonuclcar leucocjtes and eosin- 
ophil-.. htcr, fibroblasts appear and c\entuall\ a thick band of fibrous 
tissue IS laid (loRn around the avorm ^\ithin this fibrous capsule besides 
the worm there i« a mi's of rcddi«h brown purulent material in which the 
CRRs of the worm can be found PcrjodicalK these ab«ccss-likc cavities 
communicate with an bronchiole and the fluid contents is dis- 

charRctl into a hronebua and couphed up or swallow^ h% the patient The 
wonn however rcnnins and the process is repeated Sometimes several of 
thc«e cavities or tunnels coalc*-cc and a comparativelj large cavitv is 
form oil 

Jn other orpans and tissues whore the larva? maj come to rest and 
the adult worms develop, a similar tissue reaction and ‘abscess’ forma- 
tion occurs In anv of these places a eecondar> infection maj take place 
and the fibrous capsule and its contents be replaced bj an ordinarj abscess 

SYMPTOMATOLOGY 

Tins will naturaltv depend on the mam site of the cnejsted worms 
^'hcn thev are in the lung, the condition is not unlike that of pulmonary 
tuberculosis except that there le not u«uallj anj fever There raaj be an 
irritating cough which is wor«e m the morning, and paroxjsms m8> occur 
^hen the patient is at rest and disturb his «lccp The reddish-brown 
sputum that the patient coughs up is suggC'-tive of the rust> sputum of 
pneumonia There mn> be a hjemorrhage after a particular!) violent fit of 
coughing In uncomplicated ca«cs phjsical signs arc few, but there are 
u*ua!lv r^les However, complications such as bronchopneumonia, pleu- 
n«v and empjema arc not uneommon 

In the brain the cnevsted parasites ma) cou«e Jacksonian epilep«> 
and other cerebral s>mptoms, m the liver, thc> roaj cau«e liver pain and 
enlargement, in the inte«tinal walls thej roav cau'e abdominal pain and 
ga«tro-inlcstmal disturbances, in the pro«tate, cpidid>me3 and testes, the> 
mav cause pam and swelling, and in the skin thej ma> discharge at the 
fiirlacc nnil cau«e an open ulcer 


DIAGNOSIS 

This IS dcjKndcnt almo-t entire!) on the finding and identification of 
the eggs, cither in the sputum or m the stools In the latter case they 
inav have come from cjsts jji the intestinal wall that burst into the lumen 
of the intestine, or from the lung, having been coughed up and swallowed 

k-raj examination has proved disappointing as a diagnostic procedure 

A coinplcinent fixation test has given a high percentage of positive 
results 


PREVENTION 

It Will be apparent from the aitiology of the disease that there are 
several points at which the transmission c)cle could be attacked, but in 
none of these ca'cs would it be possible to devise any practicable measures 
By means of education and propaganda and of necessary lepslation, 
the practice of eating uncooked Crustaceans should be stopped, but even 
this will not reduce the potential danger, as the cycle can probably be 
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mammfllmn Iiosts, so that any 
caser probablj again lead to the development of fre«h 

TREATMENT 

Practically the only treatment for which nn> success has been claimed 
with emetine Large doses, bordering on toxic doses, must be given to 
' be of an\ value Doees of half a 

groin three times dail> for at IcaH 
a week have been recommended, and 
it is claimed that better results arc 
obtained if this is combined with 
pronto^il in full dose 

PROGNOSIS 

This IS u«unllv fairlv good, ex- 
cept in the case of vcr> hcav-j infec- 
tions or in tho«e ca«es in which sen- 
ous complications have alreadv de- 
veloped ^ 



F'Eurels? The egg of fojcioibp™ 


uSs^Vb ■“■i Bo““ W™Chr‘a^„7s,aSf‘! 

It has act been reported from t“ ofhr Ea»‘ Indian .stands' 


FASCIOIOPSIASIS 
Introduction — Tins ja a dis- 
h Ilta large intestinal 
V??,; ^“’atalapti, 6t«lt (Lankaster, 
ok;/*’ Iltat nas first 

,*>> Bn“li m 1W3 in the duo- 
denum of an Indian ta<car nho died 
I”S >“ also s defini- 
tiia host and probablj the mam res- 
fhT« ?' '“'«linn, the life cjcle of 
this flake includes stages in a snail 
flob.'" plant, and the 

bp ®*tRbh«he3 itself in man when 
he cats the latter 

epidemiology 
infection occurs m India 
central Assam), southern and 


j. oiner continents 


r .etiology 
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''in' iL*'"" (“ slniclure) at one 

end In the J^nturc crr the contained protoplasm is duided into a 
large number of regular globular nia««es nbeh almost fill the shell 

Life ^de— Man is infected b> consuming raw aquatic vegetation 
(he parasite gaming entrj m an enosfed larval stage Eccvstation oc 
curs in the duodenum, and the embrjo attaches itself to the intestinal mu* 
co«a and dev elops into an adult m about three months Eggs are deposited 
m the iotc«tinal lumen bv tlic mature worm at the rate of about 25 000 a day 
cominuou«h for several months Tlie eggs arc passed in faces and on 



Figure I8S 


reaching the water mature m froin three to seven weeks at a favourable 
temperature (80* F^OO* F ) The miracidmm that emergea from the ma- 
ture egg swims freely for a few hours and then enters the soft tissues of a 
suitable snail Several species of Planorbis, Segmentma, and of other gen- 
era have been shown to be potential intermediate hosts Within a few 
weeks cercana; emerge from these snails and after some hours as free 
swimming parasites, they penetrate the seed pods and roots of certain 
aquatic plants where thej encyst In Bengal and Assam, Trepo bicomis 
and m China T Tintarw and the water chestnut Eltochans ttiberoJo are 
commonly infected, these are ingested by man and the cycle is complete 

PATHOLOGY AND SYMPTOMATOLOGY 

TVitbin man the parasite Jives only m the mtestmsl canal, but it is 
capable of causing considerable local damage to the intestinal mucosa at 
the point of its attachment There is also evidence that it secretes a toxin 
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abdominal pain, bIood'*nmr ‘'>""•'0 . "lib 6C\cre 
and prostration In licavt mtorlloi ' stools, and considerable toxicmia 
aimia predominates an^«nl... r '’“'“'"'"Is >" children, the fox- 
legs, and ascites and mft\ ®cleinn of the face, trunk and 

tions mil cause 'little more than *^*^^*1) infcc 
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State of malnutrition ^ ‘nfections c\cntualij prepuce a 

absolute decrMsc'irti'e'Sr^nhllrjen ‘’{’"''‘'""'''s ”>s'nophiha nith an 

(nutritional) anicmia unless therl.*h i “"J “ shght maeroejtic 

ture may be eo„S bfa^^n^Xtie^^ler''' "" 

diagnosis 

eggs in the stools a'lthough°iftcr nuIII* t”” *he eharncteristic 

eggs are almost identical with thile^/r 

that rarely affects S a"d alth th^se^rp s'’ 

species hate been reported « para.it.rmfnfa'n oTcMonair/ 

PggVENTION AND TIUATMENT 

intelligence on the Part^'of'tW pMcitiaf t?c"t “ 'I'’ “°^est degree of 
for prevention Abstinence from catmi-Vi'^**^® requirements 

unneces«ary as if jt »« n* i ‘ncnminatcd aquatic \egeta 
Whed infectmn mll U the aid of the teeth 

m the edible portions Immem^ffn h ' not cnc}«t 

should however be advocate? » few seconds 

P of this method disculiSn L nih In mcw of the sim- 

®J!®h as the destruction of snails and^ifi*^ methods of breaking the cjcle, 
h°th of which will a]wn\q °f ^ater courses from 

arpflq Jatter would present inq^Tvar^ kf ^ difficult, w ould be purelj 

as pigs are the mam reservoirs of most endemic 

resorcinoUre'the'best ‘^traohlonde and liexvl- 

parasites (guai „*) is that u-ed for o?hV?ntSal 


C and Khaw 


Falst E 
(1927) 

McConnell J f p (1375) 


References 


HIoeppli R 


(1933) 


^ **)'*»„' afenSV""'”™ (Cebbold) Amir 
"gg Monograph series No S 

Sm«S°o('‘! Palbologiesl 

2, 271 Species of Liver Fluke 

‘*je Ln er m 66 Chine*® 
Med J Chinese 



HYDATID DISEASE 


IsTnoPicTiov 

GBCX3R.\PinCAL DisTiunmos 
iErioLOo^ 

The Mitral orffanism 
The hfe cycle 
Epidemiology 

Eoc<orj in the in/pc<ion of man 
Patholoov 

ZJMfnbufitm of lesions 
Dnclopment of hydatid cyst 

Fndoit'-noui bu'l 1 ne— Eicgmour buddioK— SponUDeous nipture— Supptira 
lioiv-^«tciriM(ion 


Symptomatology 
Latent jnnod 
Onset and course 

LiTpf— LuriK— Brsin— Booc*— K mIdpj 


DlAG>Oh» 

(i) Clinical 
(it) Itoentgenjgraphy 
(m) Blood picture 
(iv) jSfnim tests 


(y) Intradermal (Casont) test 

(w) Identification of hydatid material 


Preyxvtion 


TRE-ATMrVT 

Surgical 

Prognosis 


PAGE 

737 

738 
738 
738 

738 

739 
739 
741 
741 

741 

742 
742 

742 

743 

743 

744 
744 
744 

744 

744 

744 

745 
745 
745 


Introduction -This is a disease that man shares with sheep, cattle, and 
Dies It 18 caused by infection with the Iar\al or hydatid stage of a sradll 
tafeWonn Echinococcus granulosus, whose definitive hvS 

a period of years these h>dalids develop to a very large sue in the liver 
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''■“"BOS but not cnbrclj 

bution throughout thc"«orld” but'^thU'm ‘’l"""' cxtcnanc distn- 
central and “outh-eaater Eu’ro^ .u“‘ 

traba, Tasmania aud N™« Zund "a n S™*!- ^us- 

It also occurs extensivclj in iSine 

Siberia ^ hoc, ojna, Arabia, ond Iraq, and in 

as pibbstd ro!;o^ttnould^^cK”!^f} “» "re 

doubtcdly isolated foc^uhti a biiLl^''"”"”'' “">* ‘''"O “« 

1838) ‘■“man infection rate exists (Sami, 

ETIOLOGY 

mature one mature and one 
Rraud proglottid It is an in- 
tes inal parasite of the dog, the 
''olf, the jackal and rareh the 
domestic cat Tlie principal in« 
tcrmeiliate liosts arc sheep, cat- 
tie, and pigs, but many other 
animals act as intermediate 
osts notablj horses and cam- 
els Man 1 -. infected sporadi- 
ca«J>, taking the place of an 
ntcnnediate ho«t m the infec- 
tion sequence 

The life cycle — The egg, 
Ii.o? ‘ J® i'l'J'stinguishable from 
, the Tctmce is inge«ted 

or other interme- 
diatc host In the host's stom- 
off digested 

on and the onchosphere 
JO the duodenum 

ptogioitjd becomes detached, and 
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the utenis bursts di^chfljTjmR iho oia into the boael lumen to be pa=sed 
out i\»th the gtwls, or the detnehed proglottid it«cU maj pass out of the 
inle«tmal canal before di«chanpng the o\n ^\hlchc^e^ happens, the cjcle 
15 noR complete and the o\a arc read} to be jngo«tcd b\ another inter- 
moiliatc host 


It mil be ficon that man pla}a no part m the natural life cjcle of the 
Rorm His infection is incidental, and the worms that infect him find 
thcm«cues in a ail^dt-tac, at lean in nil civiliied countries 


EPIDEMIOLOGY 

There is CMcIcnec that climate per sc has some influence on the distn- 
bulion of the (li«ea»c For example, in Australia conditions are \er\ sim- 
ilar throughout the countij, >et it n onl> in the south that the disease 
IS a serious problem, and again it is difficult to explain entirclj satisfac- 
tonh ita rclatuc infrcqucnc} in India, allliough here there arc undoubtedly 
other important faetor* besides the climate 

The disease is prc\alcnt onU in tho«c countries where roan, the dog, 
and sheep {or Jc«s common!} cattle and the pig) come into elo«e associa- 
tion, and It occurs mainl} amongst those members of the population that 
associate with dogs, e g farmers, shepherds, and dog fanciers 

^\hil<t the diagnosis is often dclajed until late middle life, this la 
because the hjdatid takes man> >car« to reach clinical proportions when 
it IS located m some non<i ital structure such as the liver, and it is believed 
that man) , or po««ibl) most infections occur during childhood The eexes 
are affected cqualK 

Factors in the infection of man — From the point of view of man, 
sheep and other domestic— and po«siblj al«o w ild— nerbn ores are the res- 
crtoirs of infection and dogs— pnmnril), and to much less extent other 
camit ores— ore the tcctors The two priroar} factors m the infection of 
man arc 

<0 The mfrctiOD rate amongn doc» 

(m) The number of dop in a locality (a) that may be direetl> associated 
with man (h) that ma> cootamiMte moa« water or food and {e> that may con- 
taminate sheep and rattle pastures 

(m) The clo««iess of (o) the direct association between dogs and man and 
the extent of the opportunity for the former to contaminate (6) mans food or 
water and (c) sheep or cattle pastures 

The secondar} factors on which (he infection rate in dogs will depend 
are 

(iw) The number of infected sheep or other domestic or wild herbivores in the 
focahty, <ie alieep W per cent of the hydatid* cysts are fertile against 24 per cent 
of those of other herbiiores (Perex Fontana 1836) so that the former are far more 
important) 

(u) The opportunities that dogs enioy of feeding oa the viscera of herbuoree 

The subject could be discussed briefly under each of these headings 

(t) In man) countries, the infection rale amongst dogs is very high, 
up to 50 per cent (South Australia), whereas in others (USA) canine 
infection is almost unknown (Sawitz, 1938) There is a rough parallelism 
between canine and human infections, but the human infection rate is 
nearly always on a much lower plain At one time in Iceland where infec- 
tion rate amongst dogs was 30 per cent, it was stated that nearly 20 per 
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cent of the population uns intcclcd, nhcrcas m countries nlicre infection 
in dogs IS rare c p the United States and Canada, onij 20 nutoelithonous 
cases have been reported in oeer a hundred jeara (Mngath, 1041) 

per leM S Zll ,‘“t° Sarai (foe cl ) found 606 

An I ® infected in a rural district m tlic Punjab ulierc he rc- 

(1033) found'onlv” tuo^'i'nf '"i J "liercas Maplestone 

ihS\.[e°I1n“a;:'^dis\"a^cTs'rdlb;U r™ 

mfecied^™'' "»«' >7 8 per cent of 123 dogs 

The infection rate in dogs mil depend on factors (iv ) and (, ) 

communities in'ScVtliS'S’s^iTb^ornnort’”'' "r “"i* amongst 

in Uruguay, Perez Fontana (tnr of tlogs to human beings, 

houses uhe^e hj datfd Slseaseteurf LS 1 8 .n‘,‘l° ‘'“8 ,“->=2 > ■" 

’ “BOJost 1 8 m the general communitj 

IS a matter of practi«,^ta nhlch^lt*Ts 

dogs are important as draft animals ^B^rcs ^\hcrc 

tries, or nhere thej are an imnortanf^^ *? 

sheepdogs thej are treated almost f®™ personnel, as are 

to the lumg and sleeping quarters 

caused a recent reduction in the practice has 

many other instance- children Iceland) In 

in certain eastern countries « /if P>a> frccl> iMth dog- Dut 

looked upon as unclean animals and At-A^An^^ Hindus in India, dogs arc 
engers only This is tlirimnortalt ‘‘9 out-ide seas- 

denco of the di-easc in ^ determining the Inch inci- 

Zeaiand and the compAVtpVSr.rXrs",''rp India'"'""'' 

food supplies of the pSatmn mav ob"Ior!"°h°" “i ‘>'''"'““6 Duter and 
toe. but It has never been E"“n aXj^?S,J? ’j" '5 ’‘“Ser m some coun- 
<i“ease 8"'" »n important place as a cause of the 

“"'I P'S'* 

ni l depend mainly o„ the numbem of X . ‘n’’'. “ “"stunt danger and 
mj locahtj and the oroo,„„.™,. 5 dogs that there are m 

ge, an aj from 
t are used for 


^'ill depend mainly on the « constant d 

locahtj and the propmquTtv 5 f/ dogs that th 

Sit ‘■'e'aftr 

mfe t*"** '”nd pX high™ '“j' '“"'>"8st eheep is T to 10 per cent, 

‘tc Near East foci the 

In 1 , ™i in eheeXaXon,^ >'“0 Senekji A Beattie (foe 

in Hr 0 '“'“:® “'u 8uman mfSta rX ’ “”t “ cattle 

m '■ate in shmj and e»iH '"8*' 0" ‘he other hand, 

S "'■.'t'"' “"W alwayf obUiXi ' "■“! sometimes also high, 

liilh? f slaughter house, and m the ^^^datid livers any day 

,?l ' "IJ” ■■““"» 8ivell “re Sie "* 't « '■"■ from negl 

b fi j" enuntrX me m w" >*‘*““0 is not 

k 'f ® probably maintained by cross amongst domestic her- 

herbivores (Riley, 1933) ^ infection from wild carnivores and 
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’ll countries (eg jn <?outJi America and New Zealand) 

liL in the pn«l been allowed to feed on tlie li\ers of «laiightered 
ilicep, e«pecmllj tho«c that were di«ea«cd and therefore of no value This 
practice Jim declined r- a re«ult of propaganda, ns well as because of tiic 
cfonornic fact that liver is now more valuable In the United States 
?lauRhtcr-hou«c« arc better controlled, so that the incidence of infection 
amonp«t dogs, and thcncc amongst human being* is low The higher com- 
mercial value of entrails in India has al«o been a factor in keeping the 
infection rate in dog* at a comparativcb low level in most parts of the 
countrv In that countrv, the low association index between man and dogs 
and the climate, alrcadv mentioned, arc also factors 


PATHOtOCT 

The pathogenc*!* is cau«cd bj, (t) the prC5«ure of the growing para- 
fitc, (»■) the seeping through the cop*ufc of small quantities of allergins 
and toxins, (ui) the rupture of an li>datid c>»t with the sudden release of 
large quantities of h>datid fluid containing allcrgin*, toxins and daughter 
ejits into the blood stream, a serous eavitj, the lung, or a hollow viscus, 
(u) the development of sccondarj c>fits in other organs and ti*suc8, and 
(i), a* a common complication the infection nnd suppuration of an h>d8tid 
evst 

Distribution of the leiion*— A\hcn the oncho«phcrcs find their way 
into the portal circulation, the first organ that the> reach will be the 
liver, about threc-nunrters of the hydatid cysts rccogniied clinically or 
po«t mortem occur licro, of which four out of five arc m tlic right lobe 
Some will work their way through the liver, and of these roughly half will 
be held up m llic next set of capilUne*, that is m the lungs, about 10 per 
cent of hydatid arc found m lung Tlie remainder get tJirough into 
the arterial blood and are di«tnbutcd to other organs and ti«suc3, the 
other site*, roughU in tiic order of frequency , are —skin and subcutaneous 
ti««ue, bone, mu«cle, kidneys, spinal cord, brain, heart, and other organs 
Tlie high percentage reported as occurring in the peritoneum are certainly 
mainly due to mctnstn«c8 from a ruptured primary hydatid 

DcTcIopment of the hydatid cyit — Of the onchospheres that come to 
rest in the various organs, most probably the majority are destroyed by 
the ti««ue reactions, tho*e that sqnive develop into hydatid cysts and 
grow, reaching a sue of 250 microns in about three weeks They are now 
surrounded bv a characteristic tis«ue reaction, immediately around the 
cyst arc endothelial cells and giant cells, which are surrounded bv a layer 
of fibroblasts with new capillary formations and infiltrating eosinophils, 
and an outer layer of den«cr fibroua tis'ue V* hen a cy st is located in the 
liver or other soft ti'sue it continues to grow and by the fifth month has 
reached about one centimetre in diameter, in the sheep, but in man the 
growth IS generally slower and a cyst, which may eventually attain the 
sire of a football seldom reaches a sufficient site to be recognizable clin- 
ically for about fifteen years, unless it is in some vital structure 

As the cyst grows, its outer covering becomes thicker and less perme- 
able so that tissues in which it hes react less specifically but rather as they 
would to any foreign body The mature cyst consists of three layers, one 
of host and two of parasitic ongm, namely an outer fibrous tissue layer, 
a middle laminated hy alme layer which Is elastic and usually shnnks away 
from the outer fibrous coat when the tension within the cyst is relieved, and 
the inner germinal layer The cyst contains albumin-free saline fluid imder 
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SnJr.nT "'I' be found ‘ hjdnlid sand con'istinj; of brood 

genom buidmg with the formation of daughter cjsts which separate from 
'"■! ticvciop into inditiduol hjdatid cjsts should the 
original cyst rupture into the pcntoncum or blood stream, for example 

^ogenout budding also occurs— In such eases the tumour detelons a 
much more malignant character, as it intades rather than comnresscs 

m a few eeacranhirfli irx/sni.*.^ commonl> occurs only- 

consensus IS that therf^ IB nn!w Central Europe, but the present 

determines its special development 

prodSprtuTe1ySi;c''a^ra‘m„e'f“'' 7 “'i '“’“'""i ■* "-““'“Ilf 

bone, the nature ofXtZLr 18 sXil”a.''7o‘'''‘' * 

mvagmation and the formation of pressure causes 

like that of cystic disease of tho honsa condition produced is 

spontaneous fracture is hkelj to occur rarefaction of the bone and 

of ‘be^ivc'r”'sua!l>"‘rap'turc’T«o the S^ilo" “'"P"’"''’" incident H> dstids 

bile ducts In the foSer cSsc theS ‘be gall-bladder or 

and allergic manifestations but 'after sm a tesult maj be shock 

may develop m various parts of thl “ '"E' of cjsta 

daughter cysU may cause a temnorarK^hwl ‘p ‘bo Io“or, the 

oMhe'eVSTaVr"’ >>* ‘b”iltH^nXtX mfertmn’ 

IS a large one, tt!e Sent'may“dcX^5hc n “"oommon If the cyst 
the prognosis is usually good but, if he survives this, 

The'sutim ““““‘‘i' ‘be rerall 'o/ 1” S — '’V‘ “ ‘be ease of a uuilocu- 

emo„g^‘’theXoc“r7y”1f ' ‘'^Ss ‘if mu“ehtgher"rn 

difcuXd Sr '‘et’elop in other, rarer loea- 

S?e? 

tbecovered funhe7fyX°m"s 'rp^Xt 

Latent ®^'^“TOMATolocy 
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inR to the Site of the cj«t and in the latter according to the direction in 
trhjeli It bursta 

’ 

^^hcn the h>datid is m the liter the first evidence will often be the 
ap^arance of a tcn«c cjstic tumour, po«sifaI> exhibiting the characteristic 
hjdatid thrill on percu«sion, in the epiga«tnum, or if the hjdatid is near 
the upper surface of the liver, there maj be respirator} distress and cai^iac 
embarrassment It is usuallj painless If it bursts into the peritoneum 
the patient will immediatcl} auffer from shock and pos«ibl} an urticrial 
rash a little later, after which there maj be another latent period of five 
to ten Tears before the cecondaij h}datids in the penloneum begin to 
eau»c symptoms Or, if it bursts into a bi/e duct there maj be biliarj colic 
and obstructive jaundice, and later suppuration with pjrexia and other 
eoraplications associated with a liver ab«cc«s If it bursts into the pleural 
eavntv, from the hver or from the lung, after initial shock the signs will 
be those of pleurisv with cffu«ion 

MuUilocular or alveolar ii}datids on account of their invasive nature 
more readil} become infected, so that irrcgvilar pjrcxia and pam “ugges 
tive of hepatitis or liver ab«cc«s will occur without definite rupture 

H>datid8 in the lung, after the usual long latent period raa> produce 
alowl) increasing dvfpnoca or asthma like attacks There may be bulging 
and dcfonnitv of the chest wall, but before the cjst has reached such a 
sue there will be an area of dullness absence of breath sounds and opaeitj 
under the fluoroscopc If the c}st bursts into a bronchus, the patient ma> 
be a«ph} xiatcd bj the fluid and the daughter c} 'ts obstructing the bronchi 
or he ma} be able to cough up the contents, in such ca*es about 75 per cent 
recover spontaneous!) but m others a lung abscess ma) develop 

In the beam, the pressure svmptoms will usuall) appear earlier, but at 
first the) ma) amount to little more than headache and visual disturbance 
and the h)datid ma) reach a considerable site— demonstrable by x ray — 
before the more serious signs and 8)mptoms of intracranial pressure cause 
a diagnosis of tumour to be made Again, ever} thing will depend on the 
localitation Sudden death ma) occur from pressure on vital areas or 
rupture of a evst into one of the ventricles 

In the bones, pain will usuall) be the first 8)raptora, later there may 
be defonnit} and spontaneous fracture 

In the kidney, the condition will be suggestive of a h) dronephrosis or 
a tumour Similarl), in other organs and tissues the symptoms will be 
tho'C of a benign tumour, and, when it is palpable of a cystic tumour 

DIAGNOSIS 

This 19 a matter of ver) great importance as even m countries such 
as Australia and New Zealand where the disease is common, only about 
half the cases reported are diagnosed pre operatively, and for proper treat- 
ment accurate diagnosis is essential Diagnosis can be considered under six 
headings — 

(i) CLnical —The only pathognomonic finding is a ' hydatid thrill 
which can usually but by no means always be elicited in the case of large 
hydatids of the liver Most of the clmical evidence is of a negative nature, 
the slow growth of the unilocular hydatid and its non inflammatory and 
non-invasive nature make possible the development of a very large tumour 
with the minimum of general or local effects 
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(ii) Roentsenograpliy.— H>datid cyst on the upper surface of the liter 
be recognised by the eletation of the right dome of U.e diaphr«™ 
Roentgenography ib also of great value in locating a cyst in the lung br^ 
soft rsucs "Oil visuatised in 

sr|||i~jSS:SSs 

tests'- >"forinat.on mil be obtained from tuo such 

collected asepUcally from”*Bterdirh\d4^.?«-rt*l!T carboliied hydatid fluid, 

man (mixed aaraples are the best as\h» mtemiediate host iDcludiDK 

or with a 1 m l&O dilution of ^ 

small quantity of fresh or rtcoSuleTCrf.fS'‘fl"V containing a 

serum la added, after 36 hoim « ““ quantity of the 

m 60 to SO per cent of positue o.»5Tl,,*d.u“d!2'.'^'"' ■’'''■P"*!' vifl .prear 

Bold Of " ?f°' *'"> of dried hjdatd 

"d >>o obtAinrf wSh te A ’"f’’" PO'fonlASO 

Si *.1,^ * •P'”' 'orkers claim lhatit m pfatod at SO per 

”* '•“» 10 vliich the Set ij ' i 'P "“"i thAl “ >0 

po-itive op to a „„ ihe Vmo* off The teet n.mam. 

**" A ‘“““"ological tests?H°mves* Uie'hSif useful of 
and if the test is carefully done these Percentage of positiic results 
t can he done mth P»>'“'« 

V'’‘“'''*‘'“'ped alcoholic extramt^i'^”*'? proied octi\- 

Hcd heterologous tapeaorm anbgcn Thi « f ?i ''“''oes, or nith a standard- 
any tapeworm, it is best to use a 1 m inn A from almost 

mtradermal injection There is an ‘ J*'™ •» P' e 0 01 c cm bj 

metre m diameter, with pseudopodia “"o ""‘f 

J“P“Jyf',‘'’'™lK“ab1oS^ Pot good practice to 

mav ^ PPPP operation, aome’ fluid Procedure is followed 

ever othf' **'' Peritoneal cavity and mv ^ oonlained daughter cysts 
Ed .opportunities for eiamimne h j . metastases How- 

mto a'ff''u’ "P'fooo wilf a™ "f. 8“"! with its contained 

raDsolesE u““‘‘‘''''»”‘0Pt5are“o^hld ,f*“'°'’''' “ Py“ tPrsts 

capsules may be mistaken tor grape sffs ^ “ '““«■ ‘ho >>rood- 

VaEVENTlON 

fection of man are diMusSd” ‘p P where the factors in the in- 

Imk betwS ma"n aS'any'oSS‘r“''”'^“"‘ ’‘‘‘■"■‘■ve host but he is the 
therefore, be directed toward^!! ‘“0™'= of infection Measures must 

“‘“••'dS'rdr.o’f „f town and 

access to the entrails of infected 
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..j of /tray and njwrfluous doc- the prorer control of dogs 

and o/ other pwihfe dchnitive iiosta and the pre\ention of their access to places 
where the^ could infect food or water dcngnod for human consumption or to the 
ps*turrs of eheep cattle or pig- 


(c) The reduction of the direct a--ociatioo between dogs and man 
done 6j reduang the number of dog- as a!>o%e but al«o b> 


this can be 


(0 keeping dogs out of the houses 

(u) not allowirg them to liek out plates or ofher uten-ils used by man 

(ill) aaoiding the fondling of dog- and 

(ii ) forbi I ling children from pLa>ing with dog- 


TJib«c mcftouros apnm«l doRs arc particularlj applicable m countries 
where there is a hipli pcrccntaRc of infection nniong«t dogs In other 
countrie*. the precautions might be relaxed regarding individual dogs that 
arc known bj careful and repeated examination of their stools to be unin- 
fected and that arc kept under proper control so that their chances of 
access to infected material are minimal 


Some of thc«c measures can be aided b> suitable legislation, but edact- 
tion and propaganda will be e<«cntial to achieve success in the prevention 
of (hi* infection Alreidv a vco considerable degree of success has been 
achicvctl in Australia and New Zealand, and al«o m Iceland 


TREATMENT 

No drug has jet been found (hat has nnj specific effect on the parasite 
in the stages in which it occurs m man It seems ven po««ible that a 
specific might be found that would dc«trov the parasite in its earlj stages, 
but It would be difficult to e«tablt<h its efficacy and its practical use would 
be limited to the ncnodic administration to tho«c under serious ri«k, how- 
ever, even in *uch ca<es other preventive measures would be preferable 
The insulation of the c)«t bj the thick fibrous capeulc that occurs in its 
later stages makes it problematical if a drug will ever be found that will 
penetrate the cjst and de«tro} its contents Treatment mu«t therefore 
be expectant or ’surgical 

Surgical — It will naturall> depend on the location of the hjdatid 
whether this is po««iblc or not H>datid3 of the liver are tho=e that call 
for surgical treatment mo«t frcquentlj The aim must be to remove the 
contents and the parasitic lajers of theejst, and to clo^c the cavntj, as far 
as po«8ible, without open drainage This mu't be done without aoy con- 
tamination of the peritoneal cavity with the hjdatid fluid 

It would be out of place to describe the surgical procedures in detail 
here, but the most recent methods include opening the abdominal cavity 
to di-plaj the c>et, selecting a suitable point for aspiration, surrounding 
It w ilh 8w abs to take up any poosibJc leaking fluid aspirating roost of the 
cyst contents, injecting up to 50 c cm of 10 per cent formalin to destroy 
the daughter cjsta and scolices, cutting down on and shelling out the para- 
sitic la> ers of the c> st, and again swabbing out the cavity with 10 per cent 
formalin 

TROCNOSIS 

Hj datid disease is alw a> s a serious condition but its seriousness de- 
pends verj largely on the location of the cyst, and when operative treat- 
ment 13 undertaken, on the experience and skill of the surgeon In the 
hands of a skilled surgeon, the immediate prognosis in unilocular liver 
hj datids IS good, but recurrences in the peritoneum still occur in a con- 
siderable percentage of cases The pit^osis in multilocular and suppurat- 
ing hydatids is bad 
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normal dietetic requirements 

Introduction — For groiith and repair of the human frame and ior the 
production of energy, a certain quantity of food is necessary The three 
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requirements of th?oriramsm subsUncca and the energy 

IS the large calorie that^is the nmm^i “"'I of expression 

of water one degree centigrade nTenirn^ required to raise one gramme 
tern IS four calories, carbohydrate has “'l™' 8 '“,““' P'”- 

usuallv called, and a . 7 / / * i. calorie >nluc', as it is 

(or heat) Although Se cSoric \alur*rr "‘'I® 

13 negligible, they are essential far •“H" and vitamins 

proper ut.hsation"oftLVnerolp[^„t,'‘f“f'’® 

cording to the agrand'”i'seT7tbe mll°™n ^'^1'’“"^'”’'."*“ '“'5 

that he or she is doing There arc formi'itt’ 1 ' 1 *''' ‘PP“ 

raents dependent on height and ^ calculating calorie require- 

It 13 usual to take a ‘ 

individuals of different ages and ®PP*^ coefEcicnta for 

and lactation, and to add sunniAmn conditions such as pregnancy 

calorie requirement of a man ‘>P“ "ork Thi 

m manual work 13 usually considered °ioT^o?ri? '’'"'“'0 nnd not engaged 
and supplement, to be ap^eT^"^,:” in tU“ab‘i"ffiw‘'’' 


Wofk 

Light work 
Moderate work 
Hard work 
Very hard work 


Age in years 
1 — 2 


S — 7 
7-9 
9-11 

12"*^ 

Males 15 upwards 
Women not pregnant 
Women pregnant 
Women lactating 


table xi\* 

SoppWntanr aUswaset 
75 ca wies per hour of work 
calories 
^ calories 
3*W calories upwards 

CoeffteterU 

035 

042 

03 

03 

07 


ID 

ID 

09 


Calortes 

SiO 

1000 

1200 

1440 

16S0 

1920 

2160 

2400 

2400 

2160 

2400 

3000 


Under six months 
Six months but under one year 


^2k c^|°cies per kilogramme or 
45 calories per pound 
?? calones per kilogramme or 
41 calories per pound 


— ^ taiones per kilogramme or 

,u. Recommended by ThT^IT cal ories per pound 

tM'S °S“o?S.rtv“'' 
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An allowance will al«o Iia\e to be made for the muscular activities 
of cbildrcn this js u«uaJIj calculated as 75 c&lones per hour of active play 
for bo\8 between 5 and 11 5 ears of age and girls above 5 jears and from 75 
to 150 per hour for bo>8 above the ageof 11 vears that is to sav the same 
allowance as for light and moderate work rc«pective!j Although it is 
important that the full caloric requirements should be supplied the exact 
proiwrtion of the various constituents is not a matter of vital importance 
but m a welt balanced diet m temperate climates the proportion should 
be roughlj 

Protein Fat Carboli>dratc=:l 1 5 

It !• however e««cntinl for purposes of bod> building that a diet should 
include a sufTicicncj of good protein 

The composition of all common foodstuffs m terms of protein fat and 
carbohj dratc has been worked out and can be read from the many tables 
that have been prcparwl t) esc tables u«uallv give the calonc value of a 
given weight of the subotances but if tbev do not this can easilj be cal 
culaled from their composition Table \XIV at the end of this chapter 
which supplies the«e data for certain common foodstuffs is given as an 
example onK ^^orkc^8 in tropical countries should alwajs obtain dietary 
tables for the common food«tufr3 of the countr> in which the> are living 
in India for example from Health Bulletin No £3 (Ajkrojd 1940) 

Protein Requiremeot* — 71 c protein intake of an adult «liould not be 
le«« than ] gramme per kilogramme (or 04S grammes per pound) but the 
requirementfl of growing children are proportionately very much greater 
the amounts si own in the following table arc recommended 


Prolftn te^rtmenU m grammti 
ptr ktla a! 


21 upirards 

ttonen prejnunt 0—3 months 1-0 


Protein is built up from chemically simpler substances ammo acids 
During metabolism tbc«e arc absorbed an 1 rc arranged as body proteins 
Tiiero are about twenty two different ammo acids some ten of which 
including tryptophane and lysme are cs"cntial whereas the remaindw 
pear not to be there are thus good proteins and poor proteins While 
there are many good proteins derived from vegetable sources as a general 
rule the proteins from animal sources are the better and some animal pro 
tein should always be included in a diet especially the diets of growing 
children and pregnant or lactaiing women 

Fit RtomrOTenti —There IS no generally accepted minimum standard 
(or this dietary clement and the optimum intake will undoubtedly vary 
couBiderabl} with the climate in a temperate climate while 100 grammes 
13 often given as the optimum most dietitians place toe minimum at oU 


Meets needs of puberty 
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a\"1eSfaTZM"b:’’„7L3rrT,l‘t 

srsK"e?/pX”r^ szr? ['"i” " 

the absorption of the fat-sotable !r ^?i “"d increases 

S'*-' bnoleic and ar.cL“d, a"p"pS?„ rc-y;en^i7S^ 

vegetables, and 

but the tnini‘inumrZ?me;rt7SeT«n 2ZlatS - 

<*pecw1irnc'^'are''po*so?rL?'‘»^^^^^ Cereals, 

good source ’ ® nicat is, however, o moderately 

of erammes, but that 

to gramme, of a pregnant Zan 1 a ™ formation, is at least 

2 0 grammes ‘ = 8™"'™*. and of a laetating aoman 

and other e"entials*"u' o"ccara”in'mi«t V"u"'^i,‘*''‘ “'•oouate in calorics 
a rich source of phosphorus, some wK '“tstances and cereals arc 
Iron -This ocei "“’'”"8 “"<* 'ooking 

m^m^k'"l““'* “8 ItvS^but It w (logutnes), fruit, 

milk. Iron is not however A««tmsi 4 *1 *f P^^sent in negligible Quantity 
awZ'™* “““f 8f Kon isCmfil fT .«■' food^uantiCaUtely, 

lated, whereas in others little nf » that is to say. easilv asumi- 

S’l °,V r‘i'“‘"''‘f'"8f ™n°hat 'SiT'".!,? ’ Thfo ito 

slufff (b' t/ofogical one, which has Mt *'’0 ""'y reliable 

autl {?'"'• flsures in dirt tahiL u™ “PP',"^ f””-!- 

is adeo,,.,®””^' "'f' “>c exeeptim ^ interpreted with 

IS m abno™”l'‘‘ "’“tarn s„ffi ‘•'of*, almost anj diet that 

and m dZ? conditions, such as premSv Z"" "“™‘‘ 'onditiona It 
hookworm conditions when there is excessive menstrual loss, 

deficienev ®nd hsmoirhoids that loss of blood, e g 

three montb*'^^" Persons on a good diet ® relative iron 

z;fhr£?|f ?> f-n“Sh 4 r=;^!,- 
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It iMll seldom be i^orth modif>ing the d»ct to an\ extent on account 
of iron dcncicnc\ , it «ill ncarh nlnajs he more economical to cue addi- 
tional iron mcdicmnlU 


r/uonne —Tins j* nn essential dictarx element Its absence during the 
^ j u the teeth appears to lead to carlj dental canes, 

and there is some c\odcncc that fluorine present m «ufficient quantities (1 
part pc^illion) in the dnnkmg natcr taken in later life will protect the 
teeth The rcquiremenU ha\c been placed at 0 5 milligrammes per diem 

On the other hand excc«« of fluorine in the water will lead not onlj 
to band formation* and mottling of the enamel of the teeth but to changes 
IQ the bone*, for example the dcielopmcnl of cxo*to«es that roa\ result in 
the ank%lo*is of the joint*, of the spinal cord, or of the thoracic cage, and 
c^entualIJ to the death of the patient from secondarx infection Amounts 
of the order of 10 milligramme* per litre haxc been a9«ociated with the<!c 
pathological changes This amount of fluorine has been found m the natural 
water-suppli in a number of JoeaJihes throughout the world, including 
sex oral in India, eg m Iscllorc di*tnct in the Madras Prc«idencj (Shortt 
Pundit, and Raghaxnchan, 1S37) 

Copper, iodine, ininganeie and other mmerali — Iodine will onl> be 
deficient in certain countnc* or parts of eountne*. where iodine is absent 
froro the water In "uch countries, epeciaJ arrangements ha\e to be made 
for "Upplj ing iodine medicinalh at intcrxnls tliroughout the > car, or m some 
domestic fowl ingredient «uch as salt, in order to prexent goitre 

Of the other mineral* there i« alwa>8 «uflicicnt in almost any diet 
to supply the minimum requirements 

The Vitammt — Important as tlicy are, the xatamms haxe receixed 
far more attention than their rclatixe importance warrants, on account of 
the aide adx'erti«ing of xitnmin preparation* to both the medical pro 
fc«*ion and the laitx during the la«t decade It is not xcry often that a 
person eating a good mixed diet of the appropriate calorie xalue will suffer 
at all from lack of xitamins, although ca^cs wj// be encountered m which 
the indixndual requirements arc inexplicably high The danger arises mostly 
in the ca«es of children, pregnant women, mxalid« and when, through 
special circumstances such as war, many ordinary dietary «ub«tanccs are 
not obtainable 

Medical attention was first drawn to the xitamms by certain clinical 
syndromes that were traced to the gro«s deficiency of specific xitamins 
(eg ben-ben, due to deficiency of xitarom B,, scurx-y, due to deficiency 
of xutamm C, and nckets, due to the deficiency of xitamin D) Far more 
important however are the widc«prcad minor degrees of ill health that are 
attributable to Jcs*er degrees of deficiency 

In the determination of pathological processes associated with vitamin 
deficiencies it i* obxious tnat there arc other factors than the 
amount of the xitamin in the diet, or exen than the amount absorbed, 
among®t a group of persons on roore-or less the same diet deficient in a 
particular vitamin, some will display the gross lesions associated with the 
particular deficiency, others will show minor signs of the same deficiency, 
while yet others will be apparently quite healthy Of these secondaiy 
factors, some are xveJJ recognired others haxe still to be determined 
Amongst these factors are, (a) other dietary substances t^ken (e g large 
amounts of any xntamm-free cereal appear to increa®e the requirements 
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„n„,e,c a„a a.a'S.a, 

undcr^rtareMfoa'cmto^^^^ '""Sy, and except 

in deficient quantities Tho^ «r« excessive than 

vegetables, and sugar cons.si, solelj oTearb™jdra“te"‘ ™‘ 

but thl“m™muS7^'uTme;^a'hMe^^^^^ ?Sat'3-l 

especially“nce, a'r?Voo^sOTfMT‘*«hofc‘'mcnl“'‘' "k'' Cereals, 
good source ’ ® meal js, honcier, a moderately 

of aThid'l'oS's'Tn excl of c‘?.e,! 

10 gramme, of a pregnant w^anS a ^ formation, is at least 

20 grammes ® onJ of a laclating aoman 

and other essentials U*oc'cure°m'mS^tood”''\'*i'* “ilequatc m ealonca 

pulses (legumes), fruit, 

in however assimiiaiihi ®®Shgjble quantitj 

tbe >ron is^vaK. quantitatnel> , 

telt? J'ttle of the irou nL’ I® as-imi- 

tests for availability of iron h«v« Present is ' available ’ The older 

deficiencv hjemorrhoids that [oss of blood, eg 

three mnnflf''^®” Persons on a good diet Tk®*^® ® reiative iron 

0™tee-jra"„ddrae^^ 

The daily iron reau,„„ . ^ relative deficiency 

preseLe of dL‘ nf ™” “‘“ko, aS " ^k'^losomes will almost 

■ntahe is low, and --'“"th^Sirirt 
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It will ecldom be worth modifjinc the diet to anj extent on account 
of iron dcficicnc} it will ncarlj alwa>s bo more economical to gne odh 
lional iron mcdicinalh 


Flaonne — This is an c« cntial dietary element Its absence during the 
period of formation of the teeth appears to lead to carK dental caries 
and there is some cMdcnce that fluorine present in sufficient quantities (1 
part per million) in the drinking water taken in later life will protect the 
teeth The requirements ha\c been placed at 0 5 milligrammes per diem 

On the other hand cxcc«8 of fluorine tn the water will load not onlj 
to band formations and mottling of the enamel of the forth but to changes 
10 the bones for example the dcxclopmcnt of exortoscs that maj result in 
the ankj lo«is of the joints of the spinal cord or of tl c thoracic cage and 
cvcntualK to the death of the patient from sccondan infection Amounts 
of the order of 10 milligrammes per litre bate been n««oeiatcd with thc«c 
pathological change^ This amount of fluorine has been found m the natural 
water suppK m a number of localities throughout the world including 
8C\ernl in India ej? in iscllorc di«tnct in the Madras Prc«idcncx (Shortt 
Pundit and Raghaxachari 1037) 


Copper, iodine, minganeie and other minerah — lodino will onK be 
deficient m certain eountne* or parts of countries where iodine is ab«ent 
from the water In such countries special arrangements hate to be made 
for Buppljmg iodine medicinallj at interxals throughout tlic >ear or m some 
domc«tic food ingredient such as salt in order to prevent goitre 

Of tie other minerals there is alwavs sufiicient in almost nn> diet 
to ■uppj} the mmimum requirements 


The \itamini —Important as thej are tie Mtamins liavc received 
far more attention than their relative importance warrants on account of 
the Wide advertising of vitamin preparation* to both the medical pro 
fe««ion and the faitv during the la«t dccadi It i« not vcr> often that a 
pcr«on eating a gootl mixed diet of the appropriate calorie value will suffer 
at all from lack of vitamins although eases will be encountered m which 
the individual requirements ore incxplicablj high The danger arises mostl> 
in the cases of children pregnant women invalid* and when through 
special circumstances such as war manj ordinarj dietary subetances are 
not obtainable 


Medical attention was first drawn to the vitamins bj certain clinical 
sjndromcs that were traced to the gro<»s deficiencj of specific vitamins 
if S' ivOT ber/ due to wtamuj B.. 8curv;v due to deficiency 

of vitamin C and nckets due to the deficiencj of vitamin D) Far more 
important however are the widespread minor degrees of ill health that are 
attribu^ble to lesser degrees of deficiencj 

Ii. the dctemiiMlion ol patboIogieBl ““‘,1'*. ''‘Sj'iS 

defieicncies it is obiious that there ape other 

amount of the vitamin in the diet or even than the amount absorbed 

amongst a group ot persons on more or less the same 

particular vitamin some mil display the gross 

particular deficiency others mil show minor signs of the same 

nhile jet others vill he apparenllj quite ' detemmed^ 

factors some are veil recognised otliere have still to he determ mea 

Amongst these factors are (a) oth™ dicUry substances 

nmonnts of any vitamin free cereal appear to increase the requirements 
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ofMtnmm B,), (b) infection'* (cp wound «ep«i« which gjmilarlj appears to 
increi'c the rc(juirtnient*: of \itamm C), (c) endocrine deficiencies (nde 
tn/ro, nnxndcma and pcKacrnl, and (dt the personal factor (an e\pre«'ion 
that i<* a cloak for oiir icnorance) Again, \ilnmin deficiencic' are «eIdojn 
single for, if a diet i-* dcfieiint in one Mtnmin it mil U'lialh be deficient 
in one or more other Mtiinin-* t^pccmlK m tlio e found in the •'amc food 
eiuff* Vaaniple-* of groupetl dthcicnncs arc the fat soluble \itamin« A 
and I), and the w itir soliddi li \itnmm« rc'pectivcK 

Our sumnietl knowlcdgt of the Mtamins lia« already reached %n«t pro- 
portion-* and i-* mere i^'inK «(aih "niere arc man% \Ttnmins their number is 
continualh btmg iidilc«i to and the naiiie<| \itamin« are frequenth being 
diMdrd an<l '*\ilK|i\ide<l Not onh do wt know m what foods the% are 
to be found m large nn<l small a nount** and whnt di«ea«!cs and minor 
di«Tliiliti(< their •leficunc\ ca««e« but m mnn\ motince* wc know their 
chemical forinul-r nn<f tlic (xact daiK inmimum requirements of the human 
organism Tin writer dot«i not propo c to di^cu'-s the ^nrlou'* \itamins in 
Rn\ detail herv but onU the ejHVivl dicUtic problems that arc hkcU to 
face till worker in the tropic- The reader who i* not familiar with this 
important subject i« nd^ i«e<l to refer to one of the man> standard textbooks 
on dietetics hut in order to fielp him to foHo« (he «iib cquent diecu««JOn 
on the dietarx ileficicnces encountere<l in the tronic«, a table p\mg «um 
manze<l data on the im)virlant \itaimn« !« appended (<cc Table \XI) 


DIETETIC REQUtREMEKTS JN THE TROPICS 
The basic dietin rcquircmenti* in the tropics arc naturallj tcr^ much 
the same a*- lhc\ are m temperate climates, at least qunhtalix clj , but it 
has been fount! that quanlitatncU certain reductions gliould be made 
Axkmd (IQtl) considers that the caloric requirements of the a\crage 
male ndiiU Indian for eximple, engaged in a «edentnr\ occupation is 2 160 
calorics, or 10 per cent le^s than that of the aierage nitiie of temperate 
western countries to this he adds 450 ralone« for the light to moderate 
work in which the aicragc agriculturist is engaged making a total 2 600 in 
round fi„ures To tliH figure he applies the following coefficients — 


AduJf mjile (oicr 
Adult female (o>er It) 
Child 12 Bod 13 ;ears 
CbiJd JO and 11 ^eara 
Chil I 8 and 9 jears 
Cl iM 6 and 7 > ears 
Chil 1 4 and 5 ^ea^s 


TABLE WIl 
Co 

fJficieBt 

iO 

OS 

05 
07 

06 
0^ 
04 


Calorie* 

required (to nearest 100) 
2600 
2100 
2100 
1300 


For pregnant women he allows 2400 calorics and for lactating women 
3000 For those engaged in bca\-> manual work a further allowance must 
be made on the lines of the allowances made for hard work in temperate 
countries (quod vide'} 


Protein CECtoljIe nrolcins ore 03 n rule poorer (han onimal proteins 
(title supra), and, os o targe pereeotage ot the nalnes ot the tropics are 
vegetarians, or virtually vegetanans either on religions or economic 
grounds, it IS d.lBcult to include sufficient good proton in their diets As 
a minimum, at least one fifth of the protean should be ot ammal origin 
and for growng children and pregnant and laelatmg women the proportiro 
should be higher It will be seen from the table of biological values of 
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m cnlonc value but m almon eicn not onli delicicnl 

(1 2 A 61 out of the a.x avoracc tlStsm Tnhle'\'\ 
minimum requirement in caloric and fiuM l 2 'q V n " “'''i 

m several important protcclixe element** ’ ^ defective 

inliabitan™™Indiado'not!Lrcnouri'^ f" "i<l'E«llO'« 

■najoritj are dcfioent m LVcrnlTa- - ‘I'O Veal 

eater usually defiemSt " 1‘Td nidJr'"™';. 

and, under ronditinns of iinu=unl beat, 
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Fictir** l®t ^wtioo of 8 nee gram showing the effect 
of milling 


fome *coro« if not Iiunilrcf!-" of \anctics of rice plant but it uill not be 
IKi<«iblc to (ii«cii“s thi'< aspect of the subject here Tlie gross nature of 
gram of all tanctic- !« the same, and their chemical composition is so 
similar that it is possible to adopt ntenigc figures that can be applied for 
practical purpo cs to all aanctics 

hen throlicd from the head the gram con«i«ts of an outer inedible 
hu'k and an inner cthblo pram The latter consists of an endosperm with 
it« thin outer laacr of 
aleiironc cclU the 'tir 
rounding jiencarp and 
the ‘ genn ’ The hulk 
of tlie indosncrni con* 
si'lA of carlxihadrate 
the aleuronc Inacr con 
tains riiosl of the pro- 
tein and fat, and the 
Mtamin H( mainh in 
tl e g< rm 

Tlicrc an «c\crnl 
wn\s of preparing the 
pram for calmp and the 
composition of the final 
jiroduct depends larpch 
on the waa it is pre- 
pared The priiiiiinc 
method a nictliml that 

ikpc "ho pro" tlicir o«n nre is 

"ith n h!n\ "oollcn l>c tic in n larpc nooilcn or '‘™ ™'Y^e 

iiiou« the liiKk come ot tlie iwnenr|> ami usunIK mod “J *''' Bcrm The 

more eophi-lieateil metlml i> bt machine milling m “ " h, 

nietlio.1 not onli the liu.k the licricarp and germ 

of the alcurone hacr of the endosperm is renimcd and ‘J"' 1‘ mfot 

h,.s of prot.m fat iron and sofimin B, 

milling and tlie extreme degree of milling is carried "“t >>' ™bb to “ 
bet" ten t"o leatlier -ortaces tins remoees U'C lns‘ races of the oleuron 
la\er and pcncani and Icaaes a TOli«licd pear \ r^lhnff it is known 
treated i- knoiin as polished nee "hereas 

ns milled ncc In either ca'c the part rcmoaccl i® known as rice poll lungs 

these polishings are naturnlls rieli m protein fat, iron amliitaminB 

A ptocdiirc that has been practised mamlj m Io'b“ “"d ‘Y],”"rmc“dl 

linallj hnsked bj m”e digeLble 

the prac ica athantage that d ™“kcs to 

and facilitates Imskmg put its rcai g vitamins 

quent hu«king 

The following table sl.o"S the effects of mill.ag and parboiling on the 
composition of rice 
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TADIF \\\ 

Comparison of Rau Jttee and / atboiled Ihcc 


Protein per cent 
Fat 

Calcium 

Phosphorus 

Iron tng 
B, I U per 100 e 
Digestibility 
Storing properties 


MtOed 


Cd 


04 

001 

on 

liX) 

20 

+++ 

ROOH 


Raw nee 

Home 
pounded 
Si 


Oil 

001 

017 

2£0 


Mdlel 

C4 

04 

001 

015 

250 

70 

+++ 

poor 


I’arbodtd ncr 
Home 


pouidtd 
80 
06 
001 
028 
200 
00 
+ + 
Miy 
poor 


■ poor ^cry 

during M™mg'*aS'cookm!r'*'' *° ^ n iniporiaiit 

IS discarded, uhich of course it eliouM not 1 *1"^ cooling water 

'■'™ » uulnlwnal’pomt ot'ficn' 0^*’" W ’"‘"'"E >» “ b’d 

t sed and whj is ,t difficult to S.CA?e “ P™'- 

inZf r Pf «l>>cl. are sound ‘oil’’''"'*'™' ' “^p 'P'P™' 

"uAcr finds it tcri eontZen. . 'T (“> 

to the^''i'i 't hiuiscS •nlinatlnl” ^r“.’ fPP PPP'''"* 

dml" 1 °'®P “P'l he (requenth toV^'i ' "PP'”' 

■ peel. bctoSse the mill" ."'p ‘>p "'■"Pd. *("> » 

(*>) When rice has to be enni"’“H" '’P°'’‘t out of the 

ILnd™ 'll '’“"'P 'P dpet discarded In ^h? 'p™' distance, freight 

(el md 3 ^ impossible to hand pound i" "'P'hanieal age, it would be 
rVclS ''' ';'PP» “PPh bettcMhan his" PPPP'dies, and, further, 

molecwl'".’' “ ■= "Pfcd m a dn rndTnn'’°''"‘*,P‘' (d) Unhuslcd 

Snos?d In Y'’!" ‘•’P husk 13 r?mo"ll ti “» 'he hu-k 

mfi’nt" Fiiir 1 doe'sTt '^"P'd™™‘’qmcll“ 

Th“S rS"b^ -etfts::} a7d";SL"',''’4'^dP - '“-h 

p"it""orr™r''^-dre-ri:;rrh“^^^ 

n„e. at. . 


.t'r?F‘'3t"fV'™‘p‘‘» "PP ■'P 

has been shown '“Tied out methods of hu"k- 

B* are nrcsemd PTUg this, three “ "““den grinder and it 

e preserved as when the same JaS ““'h fat and vitamin 

is I. Jto .“ll^dP'tiPn of legislative “bjected to maeliine milling 


The introduction of legislai ' subjected to maeliine milling 

“hern v"'S,"Se‘° ““'hme milling 

acquired th“ hS''„"A‘'PP" P'a'tised tr uZl T" “ ’“'“bt} 

d would 

Genera, H^l^naTb':" 

of rstt r°aci;"t?=e‘5£f£^^^ 

P eemparable climatic eoidi- 
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last ivar here the ine^d™re LT i ” Ocrraan, in the 

the widespread malnutrition from ^nlnlh ? "’““‘i ‘■ftamlj ns n result of 
Finallj though jt Bccms i ! populntion Buffered 

d>senterj infcctiona there arc dctcnnmc apocific 

fluxes that nre caused b, dcfcct.'e drct,!jx a"*,"™;,"'"'’' ' 

Isicol°(?94of 

there was no jncreaec of malaria nr showed (hat 

that district, eg smnllnox anfl di«cn«cs frcquontlj epidemic in 

crease m tuberculosis, pMumonin ^nildm ‘ 

75 per cent and an incVea.c”™KscntcA „ l"! >I'‘U“*«. of oxer 

per cent The increase in rnicif. i, . <''"''rlia-n of nenrlr a hundred 

stand though one would certninN "‘‘'thiditj is n little Iinrder to under 
total number of deaths in 1930 "is 37?S n"" ‘""""'f .'"ottalllt TI.c 
The increase m the death rate 1 'o"'!’’™! "ith 20 910 m 1937 
group and of the total deaths in latg'^TrrT ""‘ler-tcn-xcars age- 
's 66 per cent of all deaths fi. h!„ "go gtoup, that 

age This is in keeping with the wefl ,*",ol"l'ltO" under 10 >cars of 

molnutntion are most noticeable n '""t that the cOcets of 

nine per cent of all deaths in Dnt Ch i i '““"f ol'ihircn Fort} 

"ge, tf these ,figures are eimpaiiS 

England and Wales (12 per centi it uVi/l"* Ilissar (60 per cent) and 
S fCh* V''';’' ntuch nSi to hit oV.f " ''>g“to Brit.sh 

England and Wales The deduction « ibtmu, """" ‘ 

Ano°th '”“‘'*1 ‘•''""o"“"''n(«nt°le mOTtioT'“'' """ P“ 

nremn'iCt "lueh the deml'*' P,'”*’"*'*' homg much greater 
S., Ci""'‘aPi‘"""™t women MoT!"'', '"t" '"g'' "“"ngst 

“ ‘•‘''"ont largo areas in Indf? “""''•"I't' has been aariou«l} 
rC. ‘"'ostigation m Assam . ^ "s from 16 to 2o per millc, and 
1927C""th'^°i^P oxtraordinara figure"^? g'aon with 

Neal fC “ 'r '“"ipared nifeo Pf" '“<> '"'■‘fls (Balfour 

SfeuS 'ound that 23 IS England nnd Wales m 1939 

cluse m ‘'"0 •" "ua-mia „l7ei.r. “"‘otn"' deaths m 

sidered th"f"*a 0"®"^ "nd Nanipr 'I”** " contributor} 

d that the mam cau‘e of this anC.m Edwards (1941) con 

All this points to 11 , , dietetic 

“omcalT''"?“”" ‘11 fleS iSfh'Teh""'""? ‘“Portant factor 

mmimum\equ™eS*^ h 

loss of bodyl'at starved ThV^ ^ u considered his 

abdominal wall fat ^ «tar\ation is the 

>n other parts of i? k *>>6 omSw „ fi^^cutaneous fat of the 
muscle foHowed call is nn^ /u ‘ supporting fat 

and eventually the of rnuscle, the skcleta 

and all muscnlar effort . ‘i^r^rdeiTS 
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condition of drjnc-fl of tlic conjiinctnn is indi- 
cated in itc earliest stages b\ tlic appcnrnnrc of Bitot's spots, ^Uiite exuda- 
ty c phqups or «pol« it mnt Inil to krmtninniiiciii, toflcnltiR nml lilrcrnlion 

liimMmmpnl "< 'III- <-nmnuino«l pmiT- of blnKlni.i in 

-omc tnipiciil countries c q soutlicm Indin 

Alrica anti Fraz er and Hu 119341 in China rc|>orlcd a (ollicular htner- 

naim nlmnodlrmn deficient Nicholls Rate the conilition the 

"km „l 7ri etmdariH „( the condition to toad’s 

tl.ein*!,n"a\iicrdefiT^^^^ IToduc«I renal calculi in rats bj feeding 

litliiasis that li common ,n suggested that the urinarj' 

ilcficionc' >n >onic parts of India iiiiRhl he due to aitnmin-A 

incrcasinR tiic mtake*of*nw7/ ***^^*^ conditions can ho iirevcritcd b> 
tables (CO sLach eahhal '“I"'"' I™'' 'fCC- 

carrots fruits (narticulark f^’onndcr lca^es), 

'cBctahlc oils contain no Mimin’ a”"', Ti"'’.'!'"’ 

''Inch contains larce amounts nro^i.I " ' ‘ “''M’tinn of red-palm Dll 

'crtod into a.lamm A m tho Wa 

tains acre large arnounlsVt"\'i'tamin A T ml as this con- 

units ( lU I Cod hter oil . also Teh , “n ''T >■'' '^“1 

m shghtk larger doses a drachm !lt.H * "? 

dailj dose of aitamin A The latter nd^enl ‘° ^ ■’''''''‘lu "" adequate 

contains large amounts of aitamm D and 17'^’,!'“* A. 

"Inch make it preferable Dunne the 1“ “ "ultitional qualities, 
cult to obtain and seieral subrtnule 1 7 'i'" >>«" 

l’!''?'"l 'CC' "atisfncton Mans eomnmlnar'" ' *'““''•'-1'' ue oil lias 
able The norm'll daiK reauirein<‘ntc concentrates arc ako a\ail- 

5000 II but at least 25000 lU sliniiU probnbh do not exceed 

tiien response maj be slow •" treatment and eien 

Vitaimn B dcficiencv 

panacea and i« at present grossK \busod become a popular 

oes certamh appear to have a bcncaci'i oi ^-enthusiastic, but it 
ditions e<? m tile polv neuritis of alcoholi^n'^'^^ ^ 'anctv of con- 
•dso m certain neurites of doubtful Sm ,' ^’"^snanev and scnihtv, and 
origin with h>pertrophv m erdema nnil ” cardiac failure of ob-curc 
orders of tbe intestinal tract due to Jack nf i" functional dis- 
people are verv liable to be deficient in th ^ eating 

nianv of the conditions of the nature nf ?W it is probable that 

the> mav suffer can to some extent be aft n above, from winch 

but the o„l, definite esndr„m7aelmter,:u'l fh 

this disease will be discussed «eparateb Ti’ deficiencj is beri-beri, 
of this dcficicncj mil be discussed uS bebi be*"’"™*'"" “"‘I 
Vitamin B complex deficiencv — Th.« 
tropics Many fractions of this titamin h., i? '“"'."■on deflciencj m the 
tatn e occurrence ot each frart.m hw h '™ 'tutified The quant,- 
as m the case of other vitamins, but as a epiinV*l^° thoroughlj worked out 
certain green vegetables, pukes meat fST I ® brew er’s j east, 

1 *8, meat, fish and poultrj are the richest 



NCrniTION AND NUTRITIONAL DISORDERS IN THE TROPICS 


7G3 


sources \:tnnun B comjilcT occurs m iiinoiints in ilnctJ bptwers 
or m autol\Fc<l \cn«l, nmi Uic«e arc tht bc^t metlicinil sources It ^ill lie 
bc't to consider the effect* of thoc different fractions scp'intcK 

ISicntJiJJC ncj(l or nmetn, dcficienei is /i« jin/wrtnnt even if not the 
main factor in tlio atiolo^j of pellrntm (tide iii/rol it iil-o pla\' some 
part in tlic prtRliiclion of non s|>ecific pa>-tro intestinal disturbances c g 
sprue {quod iidci and tovic j»\clioscs and tiicojilidojntlH A« our ex 
pcricnci widens, it will probabK bt found that then are inttn\ other minor 
health defects especiallj «km conditions cotnmonlv encountered in the 
tropics which can lie nttnbutctl to niacin dcficicne\ 

Riboflavin — I \i<lcncc of the deficicnex of this friction is mucli more 
frequentlx cncountcretl thin that of niacin, tlit mam clinical exidencc of 
anboflaxino«is is plossios cheilosis nnpular stomatitis and certain cxc 
chanpes namclx, conRtstion of the sefera xasculanz ition and later ulcer 
alion of the cornea and blcplmros|nsm asfDciateil with photopliohia xieual 
fatiftue, dimness of xi«ioii a bummp sen«ation and a feeling of roughness 
of tlie oxchds 


Tliere i« fujiorficinl denudation and redne at tlic lint of closure of the 
lips maeeratmn fi«'unng and a >o1Iowi<h cru«t formation at the angles 
of the mouth Ecborrhaic dermatitis around the ala nasi and just in«ide 
tlie no«c at the cantlu of the e>e3, and on the ears and dtcji magenta 
coloration and fi<suring of the tongue and fcncUmg and flattening of the 
papiiltp or the tongiK max show oxal or irregular areas of dt-quamatjon 
ttjtli atrnphie centre* ami roi«cd pinkish cilgc* Tljc e moutli changes 
arc nssocinlcsl with soreness and burning of tlic tongue and lip* and d\« 
phagia The subjcclixc cxc fxmptoms often precede thp glossitis and angu 
far stomatitis but it max be nefe««arx to n«k leading {iuc*fion« to elicit 
the fact, thex nl o disappear fii>t under treatment There is immediate 
roponst to parenteral riboflaxm m do«c« from 5 to 15 milligrammes with 
smaller dd e« off 3 mg, tlic response )« «tjll definite but it lakes sexera) 
dax« to hecomo fullx estnbli*hc<l 


Tlic po ition of pyndoxen (xilnmin Bn) m human metabolism is not 
jet full} undcMood but certain non ou” E}mplom3 incJudinf, irntabiJitj 
insomnia and muscular xxcakness, ngnlitx and painful spasm* and cheilosis 
m pellagra patients mjastlicnia and mu«culnr dxstrophie* chilblains and 
certain forms of nnxmia haxc improxoil on the administration of pxridoxm 
in do«C 5 , of 10 to 50 milligrammes In nt« at lea«t this xitamm appears to 
plaj some part m the metabohsni of un«alurated fattj acids and it is 
eugge«tctl that its action maj be similar in man and tint its denciencx is 
one of (he causes of sprue 


There arc «c\eral other fractions included in the xitamin B complex 
some of which baxc been idenlificd, eff pantothenic acid buttneonlj otlier 
common tropica! sxndrome a'sociatctf with deficicnex of Mtamin B com- 
plex IS tropical macrocytic anxmia, the cxidcncc that thi* is as‘-ociated wit i 
xitamm B, dcficicncx is dependent on epidemiological data and on the 
therapeutic test that is to «ax, the response to the administration of auto 
Ij'ed jeast extracts (marmitc or xcg«) and other sub tance rich in this 
xitamm It has been shown that the isolated xitamin^s thiamin (BJ 
macin riboflaxnn pantothenic acid and pxridoxm (B,) haxenoc t 
this condition 


Tropical macrocytic antemia occurs in men and women ® 

poor diet m the latter it is often associated with pregnancy and in both 
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i";' ““f “ ‘I'm IS httlc doubt that dcficjcncj, 

ab"0lute or relative, of some traction— os jet unidentificd-of the nla- 
‘“P”*''"* fl'oIoBieoI factor, there arc prohablj other 
and o he? tltor’f ' t?' «'>! eoneemed, 

toxlcuj ‘'■"t >t ma^ be a conditioned 

vitamin‘‘cdefi;,??l'‘'"‘’'~^“"'^ (Mdctn/rol andsub.euriv desrees of 
kbou? tLe, ""™"V">"‘™P''->leountries partieularlj amongst 
fruits and vegetables "aSr^urmrt.m^^oMam™"™”'''"'’’ """ 

in mmTromcll eomhl,™’'"'" “•““'■“‘ed nith tin. deficienej, but 

meat IS delajed unle-s sufficient “"ra^Ci'lgTe'n""' 

nndeMLTe'atorol“sc™w”''"'"‘ 

are deficient in manv tropical diltanes 

frank rickets occur m thc^trooics 0."!?'^ 1"' 'P 5 "“' eircum-tancc. does 
the majont} of people sncnd^murl? eun«hjne ore man\ and 
e^er minor degrees of nckef^X L^^ °V0ix air Ho«. 

tnes of the orthodox classes amonpt the children of both nn 

freedom and of sojourner^ ^ ho are^ton^AM?!. ® ^ «ufrie)cnt 

from the sun assiduous in protecting their clnhlren 

to\i,m 3 in*p 1 rti!:ulll!''^bSt^tth!ch'A^S ''**''*' northern Indian 

^'omen ^ho are kept in Udai tlZS'l 

calcium This condition known i deficient in 

^hen the ttoman is pregnant ami Iiaf J= usiiall> fir«t noticed 

inexorable demands of the fa-tus tr/* further depleted h\ the 

bones partieularlj tho«e of the nehi<» softening and bending of the 
or e\en impossible The firat parturition becomes difficult 

there maj also be tetanv "eakne<»s and girdle 

^ith each succeeding nreenanc\ if ik usualK becomes ^\or«e 

nancies and no preventive mciures orc'\Sn earlier preg 

hjgie™' hrb"s'"orhrrriM “Hvroliou of un 

vomengetasufficeucyof fo™ch .nvT “» pregnant 

and a regular period ll expo.ujrtD "u„ LIT.” ’i “"d Phosplmrus 

feeding and the giving of wtamm coLLLif L Treatment, bv appropriate 
f Siven in the earlj stages bSL LEfL “"'j be effcelnd if it 

tablished vitamin D occurs m Sdk nLj^T'!,''''?™'*''* bate become es 
h\er and fish Iner oil THp loot ® j butter (from pa«turc fed cattle) 
Li" ?> and the pLiSlLT source Cod liver 

irradiated ergosterol ^®^^*[®rol or some propric 
hich it IS usuallj given ^ ^ 'losterol) are the forms in 

ampkE ^or ex 

and are possibly responsible to s<^ 'fP' common m the tropics 

neonatal death rate but the subiP^f h frequent abortions and 
tudied to make any discussion on it appropriate sufficientiv 
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Tilt ifidcr fIiouW jK-rliniw here be reminded that few deficiencies are 
FinRle, nnd wlien one dcfieitnej condition is known to cxi«t others should 
be cxpcctetl nnd be looked for 


THE TREAENTION OF NUTRITJONAt OEHCIENCIES IN TROPICAL COUNTRIES 

Cautes of malnutrition — Before attempting to dcMSC general meas- 
ure« of prevention, it la nccc^arj to enquire what arc the causes There 
IS mturnllv no single fomiuln tlint will eover all the cau«es even in one 
counlrv, nnd there nre nianj countries to con«idcr As has been suggested 
above. India inaj be looked upon «« a repre«cntativc tropical countrj 

\\ ithout going too decplv into root eau«es, one can saj that the prin- 
cipal common cnu«e of malnutrition is novcrlj Figures for rural familj 
income^ have been given bj various workers, but, as the workers them- 
'‘clve** U'uallj claim, thc^c C'-timatea must be taken with considerable re- 
serve on account of the diRicultj of appl>ing monctar> values, to rural 
incomes in particular The average familj annual income in Bengal has 
been o*lltnnlc.) ns Tin ISO/-, ISO or t Il>4 (Hniluc, 1039), tbnt ot a group 
of verj poor rural families in Madras as Rs 100/ — and of a sinular one in 
Knngrn Vnllcs, nl-o n notonouslj poor nren, m northern India, os kb 
123/— The composition ot n fnmilj «lll naturalh t arj, but the average 
ran be tahen ot Ltl ns llirec consmnplion units 1“'' 
ter a male a.lnlt = 1 and tor the ret of the fami J b Ld 

coolIirientB on n 718), this ml! mean that, estimated optiinisticnllj and 
even It the nhofe fnmil> income nerc ntaiWIe tor food, ^X^o 

expenditures per contumplion unit mil Ik ('dt", 1”' « 
iu>l over He ■!/— In mdustnnl population", the monthh income per 
run fn is ot ten higher, hut tins is usualh more than 
Wicr cost oTfi aid the tact that olten little more than halt the m- 
come IS available for food 

t ^po-lilfl^n^ .":eS,'»'re‘"o'n>,/bVJ^V.r..::rd a ha.aaeed diet 

It has been shonn m several ^Seato preA"” 

incren-e m the income, not “"'ij'trthc diet Thus an improvement in 
ot protective .Xo Snfv make it poss'We tor Peop'e ‘o purchase 

has’srv™ .li:?.hev mil usual., do so 

Thi, IS or course lar STpeA™ hve “n 

arc man, instances m nhieli ‘''"“J, ^ unbalanced, that is deficient 
a diet that though adequate particular, m which 

m protective substance, and a balanced diet but they do 

the income is sufficient a other prejudices will not allow 

not in fact do so because “,„iablc sources of protective sub 

them to take advantage of all mcrea'icd metabolism that are 

stances Furllicr, malabsorption andM increase rather than dectea® 
common to many ‘ropi'o' j Jot,, requirements but such patients 

the patient’s general and spKial dirteu frequentlj show evidence ot 
are usua!l> kept on a low ® , affairs which is common m temperate 
specific deficiencies This state “ ,o man, tropical countries by 

climates (Goldsmith 1M2 is cx.gBer.trf m m 
the local prejudice in favour ol starvinB, 
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sSSSS3SsSS5= 

the .“peTthe ''“"O'™' »t«tus .s ouf.dc 

statesman {or the administratoM * *“'? ^^^^J^onstratcd to the 

between poverty and rnalnutnfmn flRnculturiH the correlation 

munity, though a constant Imtortn P“f^*cuiar country or corn- 

specialist 13 es'ential between the agriculturist and nutntion 

educrtl‘L?le”fb7cklS";“r^r>‘'“^ 

necessary to make up this around hi dietetics nnd it is first 

both today and tomorrow tho on the medical man of 

principles of dietarj this annliM^IIJ knowledge of the 

subject 13 relative?j’ much moS the 

(U IS on these grounds that the Drea?nt°nn?L"‘‘" '""Pntnte climates 
in the chapter much that all nmetltm^”*^'' himself for incIudinB 
readers probablj do alrcadf kS . Th'” »' 

the administrator, whether ho is a coimmmt'* •“ ■>' educated is 

ager of a labour force Here the administrator or the roan- 

on locally obtained data uncontroipris?e?"*"n*^'^®^ accurntc nnd based 
no Height “ncontroierjial and practical or it mil carry 

must be'done^'hrmgh'la>%Sh‘nTk^^^^ "°i ‘'■'® 

the business of the medical profession tn t!L*^k ''‘h‘>ol teachers, but it is 
properly what they have to^mS* understand 

partment this should include a nutrition nffi ^ ‘ere is a public health de- 

amongst other things education and 

It will often be pos- 

periods, when the physiological demands groups The most critical 

nd lactation, and in childhood Wh greatest, are during pregnanej 
gamcations e»i.l, much " an be donYtv '>'.ld-Hclfare or- 

?i?o Pfo^ective dietetic su&ncw ?n i!*n^ mothers and gning milk 
e school child’s home diet can be simti mothers and infants, and 

hours as is done m manj western coimt supplemented during school 
imported powder which is ebSp Tnd h- 'I, pimmed milk made from 
considering for this purpose alSSlt ® P"' •« content, is worth 

vitamin preparations become SeS » When 8>nthetic 

worth ensuring that mothers anft,Id?^ probably will it ma> be 
necessarj vitamins by giving these adequate supplj of all 

it IS often worth giving pregnant women I form, and even today 

phate tablets or a mixture the form of ferrous sul- 

* The reader m India tciii ki 

p.4b,.. 
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In tlic trcitmrnl o{ Ins o\\n pntients tlic clocUir Iit* n special rc'-pon 
tihilil\ lie “liould rUmui cn'Urc tiint hi*- pntient s diet is adequate in 
all the \itnmiti« rcmemhcrinR that the requirements m the febrile condi 
tion« m particular tna\ be nboxe tho e of n normal person He should 
be c«i>ecinlh cautious when his patient is gubsi«tinK on a milk diet, which 
IS almost dctoid of ascorbic acid mid iron and \cr\ low in niacin, and 
when nutrition h malntnineil hrgcK b\ intraacnous gIuco«c m which ease 
thiamin will be an additional requirement 

Special problem* sucli a* that of nee and measure* directed again't 
gpceinc dofieuncie* are discusscl under the appropriate dcficicnca di«ca*c« 
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la«es for certam months of thc aenr nnT 
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an induced metabolic d\6fimction both the patients prc\ious metabolic 
state and superimpo^cil mfietion^ mR\ well leli» to determine morbiditj 
Further, it is probable that if one xitanim i^ deficient others will al«o be 
deficient, and the«c other deficiencies mn\ contnbuti to the clinical pic- 
ture And ha^inp decided that it !«• punlv an uMtimino !•, do we know 
how a deficicncN produces a disease and can we intircK (li«card the po« 
8ibilit% that this Mtnmin and jw-haps other ^tamm- art bj counteracting 
the effect of some noxious product of mclabohsm’ In fact infantile beri- 
beri (tide in/ral that occurs amongst suckling infants of brnberic mothers 
pro^ades some cMdcnce that this ina\ be the ca't 


Vitamin Bi requirement* — Tlic figure usualK gitcn is 330 to CGO in- 
ternational (Iln or 1 to 2 milbgrimmes Tht higher figure will include 
such special cla« e- as pregnant and lactating women HoweNcr it ha« 
recenth lK“en "howTi tint the \iiamin B nipurcin nt \ar% according to 
the carbohjdrutc intake and it is now n ual to express the Mtamm B, 
reciuirements in tcrin« of the calorie intikc it is sugf^i'tcd that the lowest 
safe amount i« 025 11’ per calorie iWillmm' and ‘^jnes 193Si winch in the 
axeragi man will l>o n!>o\e the inaxumim mdicatwl alawc Howexer when 
most of till calorie' arc from carl>oh\<Irate« this fipiri not be too 
high lat spare' Mtumin H and whin thi litter i' deficient the h»d% f it 
IS drawn upon to reduce cnrboliMlratc metaUdism to a 
thi8 Mtamin i« rxhaustcil cnrboliMlratc maaboh m incrca c 
of beriberi «oon npiKnr It u ualK takc' throe ' 

before the Mtamin B, rc'crxc-i in the bodx are „ . .i others 

.ironic 1 * olnlili li«l nWiousli m .'VI'™’ utimm 

11W31 slimicl timl on n .hiH .lirt 2000 rnloricr ‘’5;^ ,’ rtc 

B, (= nbmit 0 00 lU |«;r cnloricl tl c cirlic I =im|>tom= niilic-irod tnm 
daMi 

riio «ork ot Mill. (19111 ..III. r«l. Sc’tLg’"?™''’ 

ma\ incna'c tlie roiuirimenls of Mtnmm B, .ft„r,(ncs but it should 
of the fart that henbcri i- more to'"""’" “ 'man e^ ’criment. .n .am 

heconrirrad ...th other animal .pec.c. ”'™ ”a '„t‘"''oh 

of the cortra.helor. (art that tropical he. I rr.lticr« l.a^al tneian 

c r R —The bt'l 'ourccs of thi' Mtamin arc j>ork 

whoIe“g“ram cereds^nd their Mta 

howexer, often discarded or ^Ji ^ cereals in cooking and in 

sumption, eg m the mi Img of "" q one hour, it howexer, 

canning It is dcstro>cd bx heating to 130 O ^ 

withstands boiling m an acid medium but is ue ir.. 
medium 

Eccent .ork INapar 19«' 

stances thiamin mB> be sxntlieswed in although it is not clear 

implications of this ob«crx«tion arc the nature of the staple 

fhal determmea the „a. ha.e some .nfluenee 

diet or ot other non-ytamm d.ctart 1 „lamin the reader is 

For further details re^rdmg the pre.ious chapter 

referred to flic tables and discussion on nee .n I 


PATHOLOGY 

Morbid anatomy— The wMe Say be gen- 

fat ha« disappeared, this maj be masked bx cedema 
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necessarily “dlTe’ to clVdla!;'* Mure' 

competent heart, but to a Sdiun t ft" “ P"'°" "“I' » 

interchange of fluids and mainfatn* ♦» *** incchanism that controls the 

moremarLdln the moJe S^ w 

are degenerative rather than mnamiuliory ' re^that tb' 
inappropriate The nerves of ll.e r’ . i" ‘ '!««<« « 

and their branches, then tho-e of Tt iiJlt ““"lly the sciatics 

cranial nerves, and the stmnathclte .iS ’'“''aly the 

their extent according to the^soxenK varj' in 

may be barely detectable rnicroscnm/v affection, there 

sheath onlj, with the axi« c\ lmder«^r<.m«7*°*'*' of the mjelin 

of some of the axis cjlinders or comnlU/^'y o*" ''•th degeneration 

^'hole ner\c or complete degeneration and death of the 

of the anterior and po^tc^oT ho^^^nny tracts, cells 

fected The muscles supplied b\ tho mpathctic ganglia, are nf- 

There is hypcrlrophj and dilatation atrophic change* 

heart (This dilatation ma\ be sudden 

failure and death ) ^ sudden and is often aceociatcd with heart 

TherfirSs7tr'e^enlaLrf«tt?and^'d‘''''- i’ 0^™“ 

necrosis of the cells (The heart taihPif iJ'Sencralion and rarclj 

Its cEfeet on the cells of the rnsocardmm’m"'^ <n this aalcr retention aith 
but It 13 possible that both factors oprarer' ’ 

mtestmT^TVs'^t^d'^Thf lito fZd'i', !" ™"ll "nd the large 

end tissues ft is excreted t^" 

^ indication of the \i»nm” m'lnc, and the amount ex- 
health the at erage dailj exere .on iP' "Stnism, m 

in men and this maj fall t\o" L, ‘ 3“ lU. being higher 

lS‘r M the normal person .lo "’ P"‘h“' The tilamm B, 

ifit Z “t hloocl, the blood content” If f f h^' ? 2 to 4 lU pet 

as It maj be normal in benben All 3'’°'* indication of saturation, 

B. acts as a eo enzyme m 111 ^ mnVibf. Eoes lo shop that vitamin 
B^r?amrp°" °/ intermediate producr 'll and controls 

cestpfl^fh according to the m k i that the vitamin 

h intermediate p?Xt !s It is sug- 

' ^ i"’®®) of a toxic nature some carbo- 

ft has been found that iiie. 

acid'm ?|,rhi‘’ h""*' "‘ainm Ktake'' 'Th''' ’’“‘'5' '‘"^uaa 

mlitc c. “PJ® O’ ta 1 0 mg per „ T'"' "“nal leiel of pyruvic 
islrap™ r hut w LtoredTn^nP'"'"?^’ “ eops.dirably 

The urine — This Mill nit. * ®i®ncj 

n. ~ i™ ■■' 

*.■. «- .. ... ,. 
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m which the unffnim nppenred to rc*pond «pccificall> to thiamin chloride 
injection^ The hmphocjtcs are rwluccd and in the infantile form small 
IjmphocNtcs mn\ be nb«cnt 


SYMPTOMATOLOGY 

Introduction — The beriberi B\ndrome is a clear cut one, quite dis 
tmet from an> other recopni»ed f>ndrotne but ne^crthelcs« as m almost 
an% di«ca«c there arc di«tinct clmica! t\pcs the di«tinction being due to 
the pre<lominanco of different sMoploms which in turn arc dependent to 
some extent on the speed of on®et of tic djsfunction In most outbreaks 
all t\pc8 will be repre«cnte<l but frequentl> one t^pe will predominate and 
Ri\e the outbreak. it« special character Tins fact has led \ odder to be 
lic^c that there are two fraction® id Mtamin Bi either of which ma> be 
deficient (nde supra), althouRh thi® is a }K»s®iblc explanation it is not 
entireh nece«®ar\ in order to fit the fail® Tlic three roam tj pcs described 
are (a) the acute fulminating cardiac form ibi the less acute cedematous 
or * wet form, and (c) the more chrome poU neuropathic or drj lorm 
Tlic acute fulminating form i« usimU> fatal but if the parent 
from the wet form he max pa«s into the chronic form There will of 
course be obxious ca«es of beriberi that will def> accurate classification 

It IS ususllv .bout three months nf.cr tin diet 
m \itamin B. tlial the fir^t •xmptom« appear if flic dcficicncx has been 
xerx complete the time max be shorter 

tomil, ho ...« il-o snUor from ‘ t ^ o4aUv * 

nslit nuncio on the roourronl "j*”' j [J „ „ breomos Inrp tomicr 

Intod llio toms m llio nock stnnd ou t " “^ 1 . i " corf and the 

and pul.ntmg The ^tohe hl^ ja, „ 

S7ifnmV?nro/"^u'^.om"nCot c.mul.lon oolln^e 

The eedematom form mXalth” o'ticn ”ith gaS minimal 

after a short but definite |Kriod of i , tircdnc«s and shortness 

sjmptoms there is a pradua^^t m t^extre^ padu 

of breath on exertion Tlie /^^entualb there is general anas 

allj extend® until it involxe* the ^ral neuropathx but as 

area There arc ^ tlex are tfsilj oxer 

the other sxmptom® C Sma 

lookc<i wasting is masked b> the !.<»„„ nnd fluttering 

The heart is mcl are prominent the liver 

the pul«c IS soft and rapid the . . caxities fill with fluid but usually 

IS enlarged and tender, and P j cpdcma dexelops The 
the lungs remain clear until a relaxation of the peripheral e 

sure falls as m the acute form with Jlie rem ^ „ e 


li® as m the acute form diastolic blood pressure 

Sion an injection of ,n blood pressure that >s ma>" 

almost to icro but q.j“ electrocardiogram ma> T m 

tamed for an hour or so Ihc ^ prolongation of the Q i m 

dcxiation and flattening of the T waxes 

ten a! and a low QRS comp e __Xhc onset of this t>pe is far 

Tht chrome, Se patient may struggle on with his 

more gradual and for some 
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exertion licadS °nnd°Ta^c''nnnl'*’ on 

The onlj objective svmntoTLf i. . . '"'"enci of the legs 

and he becoSTeSX to earn increases 

numbnes and a bn™“7c4° ^ f '' He "on cornpla.na of 
legs and lie finds difficult m nainv fm.1! c ^ ““ ““ ,'‘'*f"e«s of the 

arc tender on pressure and areas posture, the calf inu*clcs 

come anjpsthetic, knee jerks uhioh u?r{I^”f tijcsin appear which later be- 
cii«aDDGar flnH cn aL. first sIlclitK cxacecralefl nnw 


njgn-stepping cait annears Ti.« i. ‘‘tiiniic ciiaroctenstic ataxic 

Itmbs, tteel'n^st 5?op nastog o?"tt f," 

ordination of the movements of iL Ll i forc-orm«, and inco- 

ea«il} and is unable to pick up email ohiiS * pilicnt drops things 

tremo^ of the mu-clcs on being tapped, CV be i^'c"ent 

oftlcgencration t>pical rcac* 

andfaed-ndden The «phinctc ?3 are K . ' Ix^comcs emaciated, helpless 
dition remains clear There is usnnllv “nd the mental con- 

increa«cs of cardiac sjTnptoms and eomc 

n^ains good, but be ma^ X’ o I’«ticnt re- 

complication ' h\po«tatic pneumonia or some pther 

l.nrblTnd!"et rtheTt of .'hetaUeS t »«- ■" 

sooed J become, irrcparnblj cnppleil 

fed population" m”8pS‘'ind'"rfMU~J‘" "“>1 "eears >" "ell- 
hn*t supra), usualK takes the ehm ^ Prtpnant nomcn, alcoholic., 
^“b recognisable cardiafsima il,d '’'’■'I'beeal neuropaths form 
“/ "liter ssmptoms aucKStue''M sunploms, and quite often a 
diac attacks hare been reported ^ neura.tlicnia Honcter, acute 

by mans 'frkm,'’namcu'7h,T 'li'' »l a fact aircads assumed 

Sal’?',"'’"' “'ll?" til be marnTtilfr ‘“i" are ^ 0 ? 

fnof f »'2'‘i"'oTif'‘.r’ '’“V""" bmeh'eSl 'fos”J 

rpL , diagnosis 

this can be considered under » n...«u 

w ?!;: ss habur”'' ~ 

slight hyperthyroidj«m^a^febnr^^^?' «» neLli » “ > itamm B, mor- 

larger amount of nee than the rest lf^’.r malam nr whether ,t be 

colder such cases pnmnru whiM P®P^hoa It XJ.m » 

with pregnancy ^ label, mg as .ecoi,rf«n,“ unreasonable to 

ra^ of benben associated 
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{r> Chnirnl inclutliriB tlie thcraptulic tf«t 
(ffl niochcnnc'il 

I Htle furtlirr uwl bi 'iid about (a) and (6) It is unlikch that an 
outbronk of rrdcmn or ‘ncnntis’ in a poorJ\-fcd population would fail to 
arou<e one’s su«picion but «|>oradic ca«c3 \cr\ often will, in fact, tlicre 
13 evidence that until a fen \cnr» bro the majoritv of sucli cases were 
wronRh duRno«c<l The condition^ for winch thc\ ma\ be mistaken are 
con«idcre<! below 


to Of the clinical tcjt*, the mo I valuable i« tlic therapeutic test but 
It i« \crv liable to be nii«len«imR, in that m eo nian\ conditions a Bi a\itn 
mino«i« mav be supenmpo cd on «ome other condition, so that immediate 
improvement on administration of thianiin chloride does not provide the 
whole answer, eomer>elv, where there are other deficiencies besides tho e 
of vitamin D„ the flovvne«- of tbe improvement after the administration 
of the pure vitamn docs not altoRcthcr exclude benben However, a 
do*c« (ten mav bo eon«idcfed the maximum) or even a sinple do«e of 10 
milliRrarames civcn inlmvcnou^lj, will often produce dramatic improve- 
ment m the IcadmR svmptom< Tina applies c^pecinll) to the cardiac con- 
dition. in the poh neuropathic form, the improvement will be Blower, and 
in ailvnneed cn«ei of none dcRcneration there will be none 

Other tc*f for Mtamm-B. eaturation have been Bupgested In a case 
of deficienc>, adrenalin will cawc a further sharp fa) . often to t^e 

nlrcadj.low diastolic bloo<l pressure or. o« a J 

there l•-ln svtohe blood prc-«urc after the administration of adrena m 
will be ereater if a larec do«c of thiamm chlondc has been given previouslj 
Anotbcr^iit • a..ocnted with the diuretic effect of thiamm, m the defi- 
n?n! md v^dual tin. IS conMderablc Fmallj. the y«“’^^°"XnbTn 
13 u<unlh prolonecd in cardiac failure, is normal or decreased m benben 

(d) Of tbe biochemical testa, the best indication is 
excretion of vitamin B, m the unne, the average daiJv ^cretion m a nor- 
Z\%Zn:A"Z 20^io^0 lU. and Af^r 

bLTth,,’' 'xcuCTcy «n"brcon;,d 

able that easier and more sRtisfactor> tests 

and from Korsakoff s sv ndrorae “jj .. . g avitaminosis plajs an im- 
13 not included here ns it seems probable that «, aviiami f 
portant part in this sj ndrorae 

Th= OKlema Im, to be tat,ngu..bcd Jtoin^ W 

l;r„"'rSe'rTim,x «"<* “ 

«hich there is dcbilitj, raolmitntion, and anlinin 

In most ot these eonditions, it 

SarXlrt": eXeraU o? these does not seem to he called 
for here 
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PREVENTION 

nctcdXfan 't3“' “P'-"" “> P"<'ent. put o„“"lo"a\ " 

o\cr nmch pcj ccnlTt l?nr?wl, ''* ""* "“ted nbmc, 

Uliolc edible port™ of "uu-u“t'ni: people Tlic 

to ensure tbe"X"r mcla '“'"eient Wtamm B, 

'voslied and cooked and llili nnler diselnl™i '*r ?“*' “"t* ” 

Mlamm is wasted Parboiline nnnr "'fendt rlcplclcd 

If therefore pconle will first nnrhnit ,, ’P*^'up sates most of the \itnmm 
allowing It to be oler'miltarclean “f 

slate, cook it with the initimium of o 77 ^ ' "* 1 ” "eee'sars — in the dry 
their food beriberi will not occur In itlnni 1 "' “*' 1 '*'^ "" fiee-water m 
established foi some time there are ."i'ete milling has been 

mg tins ideal procedure winch arc dealt ‘"'tllut- 

Pfomised procedure 0 , 

ease olVlX° llou°r’’'whieris“,l‘S derraem "" 

astliene and other reasons is ofentmS, 1 '", '“f"”" '<”■ 

tries b\ fortlfting the white loaf b\ th*^ 1 ’?^ tu^* 'u ®ouie coun- 
ehlor.de ba the addition of santhctle thiamin 


.Th r ‘otoiertraT 

telic, and s'Somatic" Uma?bc'r' "".''V "‘"'p ''endings, specific die- 
cannot stneth speaLn^ ®rgucd that the specific ancUhe dietetic 

S,at?s'rS''"P'>'','“ ei'c tlY.™"^bLrTdn‘Y,H^ ■” eaS d 
l^uraT™”'' '>"*’''‘’e'al5 

“ "tS"' 7"' 

elilonde 

centage o7tL'™a” s'woum'u^ " .ben“K„”' 

elo^e can be eedueed eoasi^Y ‘™ £ 
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Brewer? (6 ounce*) or mnnuitc (or \CpC\i (2 ounce*) cm be gi\cn 
b\ mouth Infants can be M'cn 3 »oP tlunram chlonilc dnilj with 
f »fct\ , m fact It i« ^cr> doubtful if there i nn\ limit to the dosage In 
ncuti canine ca^c' doKC* of over 100 mg ha\c I cen recommended but the 
wnter IkIicnc* tint 2> nig >« ah iit the iiiiximum etTcctiic do c The 
dc\c’opnient of ?cnMti\it\ to thnmin chlonlc In* been nporttd «o that 
llure mn\ Ik. danger in mtcrmitlciit parcnUral treatment The do«c 
fhou! 1 be not etncetl twi w idth an 1 if treatment )n» to be re tart^l after 
an inttrial a *mall te t dmc si cul 1 be gnen fir*t There i* much to be 
?nHl for combining the parenteral thiamin with \ea*t extract « ^ 

contain* olhir Mlainm* particularh tho c of the Mtamin B complex 
group that are pnibahh al*o m deficit 

Dietetic -Rice should l>c ctchiiled from tl c diet at fint bccau^-e of its 
high carbohx (Irate content hut nl o l oeau c of the po 
mediate product* of mctaboli-m of the nee 
cialK toxic The patient should Iw put on a ‘1*^^ 
low m carlxiludrate and high m xilamin B. content sue a* 
hver ivirk oatmeal peas bean* eauhfliwcr par*n p* radi-ht nut an i 
bean* irator, milk whole mod bread or other wl.ole P^«>n 
ami ana ,ub.tanac other than nee tint he "7’"' ” t^ 

irin.' ne"'';lre't ”nMVm\ntV.mae"n"ll"l ajl |nrho,lo.l ami tl e adthl.on 
of auaroln, eol'nmi: .uh-looe.- tlioull he neommeo.led 

si 

mimmum n^d generalK treat^l a-* a be ncce arj to let a little 

max be rehexed b\ apphing Iccchc* (ir it «l,oul(l be axoidtd if 

blood but a* the blood pro «urc h u*i all low ^ij hou u 

po .ble Huidm the pleural cax . 11 ^ that fntraxenous 

bhoull Ik remoxed A saline I*“^l^Y»!,l^*»ho\e will u^ualh produce dm 
thiamin in large do*es a* j gut if anuria continues one 

re*., rcxluce the oxlcma. and rcl»o'c h<^l carl but if anur 

of the mercurial diuretic* eg *'**'*^, „f i,tt(c xaluc hut *trophantlius has 
tab. and cardiac FtimulanU condition Oxxgen pnen 

a reputation for being il.exe the patient 

eontmuou«lx amlpropcrl) w.nu*uallj rciiexeuKF 

I ittle coo he done lo 

dietetic treatment but mas*apc an recoxcr It max be aclxi'ablc 

tom the tone of the nni-elea until the oerv^ rei 
10 o-e .idiots to preeeot ori.t an I toot .Iron 

PROGNOSIS 

,0 tuloiiooot ease, of f c7re^^Vo™?’“^^« 

hopclc«s in anx ease in which t j pitient and m the *e\cr 

immediate and cfTicicnt t«atroont raj' axe 

neuropathic ca*es permanent suitable treatment will 

when onlx a few nerxe fibres have 

lead to complete recox ery , 

In tta '“f there is often a dra 
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INFANTILE BERIBERI 

Most of the evidence sugRcsts that tins (li«tn«‘e is tlic enint as ‘ adult ’ 
beriberi but tlicrc arc special cpidcimolo(;ica! and clinical feature^ tlmt 
make It more convenient to discu«>s the infantile form fcparatelj 

EMDEkllOLOCY 

n 1" ‘'if “ l>op“'«<>on li'inK on n diet low in Mtn- 

S'l hmlH'r?' -n if™!,'' ? numerous cn-cs of 

St i '"'‘>1™™ '« ‘I'n fnrond to tlic fourth montlis 

niu found In T The raotliers ore usu- 

mar ahnu "V"u ^ >>nnl>nn, hut liiey 

bS attafid Sh 1“ mortnht) in countries suhjeet to heriberi can 
be attributed to the high incidence of infantile bcrihen This has recently 

^sSrSr''m'ta (lO^'n, "ho haic carS ouI 

benberfaJSa, O ""n of the oorst 

infanldc Heath Sntc c ‘''n P'”'' 

usual aui “ LSf‘'„'TVV'f^^ » "“t. ■» 

usual, at the first month, but at the second to the =ixth montl.- 

ETIOLOGY 

point^uUhal m%;tTlo°allorft\r “"f'r f' ‘'-“"O’ 

first few months of life, the fcptu/must •tnll 'itninm B, in the 

but m this ease, unlike that 'itnmm ns it does iron, 

last milligramme from its infant drains almost tlic 

ciency The adhoren?s of one s/hnnf k 

mother secretes some toxic bclie\e tlmt the bcnbcric 

carbohjdrate metabolism w hrcK^cutrairrMT product of 

mm B., until the lattcV isTl nlS storeil Mtn- 

school eg Vedder, bclie\c that flie^li " ndlicrcnts of the other 

infant of a bcnbcric mother IS ?Lcrcd ltT^^^^ I'l" 

bv the particularlj low vitamin B pitrf/^ ^ clinical tliroliold 

(Sundararajan (1941) has shown ^ benbcric mother’s milk 

of benbcric mothersVs not cons«tcn K of the milk 

calorie eoeffleicnl of human milfc „ .^ueh\oIn! "hrLee;.Vrl'''o'2rim 

practical pur^ses the ca™ bc^dmiM*! *'t“' ' I™‘ <'>■' 

acute form usuallj occurs m brci2.fl!)i and chronic The 

months of life after a short Denod of withm tlie first three 

some cases without any previous restleasness, or m 

^ omits becomes ejanosed and dvsnnonp ^ infant lias convulsions, 

IS not aphonic, and dies of acute heMt^fAdn^®® F’^m, if it 

few hours in fulminating cases In flip "ithin as sliort a time ns a 
intestinal disturbances, wasting anlinnin form, there are ga«tro- 

The chronic form may terminnf ^Jsphagia, and generalized 
attack, and more rarelj an aente atSk ‘uba2 a “ '“'"‘’"“‘'"5 
subsides and becomes chronic 

PREVENTION AND TREATMENT 
Prevcntiic measures applied in tu u , 
prevent this disease m infants but aiiv aneefif '’‘>P“'R‘ion mil naturally 
P al measures must be applied 
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to llio motJicr ns well ns to tlie child In beriberi district", the diet of c%en 
apparentl.v healthy mothers «houM be fupplemeiited b> B, concentrates 
The first stop in treatment is to take the infant off breast-feeding and 
to p\e it fl diet rifli in ut.nmm B,, but it lull aI«o ^ necc'sarj to add 
concentrates, citlicr rccopni-cd eomnicrcial eoncentrates, or some more 
homely Bub^tnnec such n« tihi-tiki, which is an extract of ncc polishings 
made by absorbing Mtnniin Bi on acid cla> In acute ca'cs the parenteral 
admini«tration of thiamin in 1000 lU do<-cs is recommended 
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Definition — Pcllflcra fpel/r = fkin, agro = rough) la a non-infcctious 
di«ca«c occurring m cpulcmic-Ukc outbreak*, mainh m poor populations 
»ho«o staple (hit i« maiic and al*o sporadicalK in other population groups 
It 1 . n.tocittcd nith n dcricicncj ot tilnmin-B. complex c-pccmllj of 
nistin in tlio tlicl nml it i* clmrnctcmcd bt sa^lro-mlestinnl di"tutbance« 
dmnUili- mcntil deterioration, and etmlualll, if tlic disease is uncon- 
ttolle.1, death (The inncinonir 'file Da— nairiclj, Dcficicnct Diar 
rhira Dcrniatiti* Dementia Death— is applied to it ) 

n-llon wn* UVen lo conlrol thr o( the di«ea« 

Lombrovi »n ^o*mde^elo^ dunne 1^ 

hut lh»l it w»* *-f '.i-iion taien b> the mitJonlie* bv 1900 

rfonr^ .nd Vh/t ^ntr^ VV 

the div's*#' mmrnfe in thst counm n i i ; jmportanee a* a 

annum It was rrrordetl m the »hcn an puweak. in \Ia 

Ihmt to r«hlic health wts n«t »P» ^ «> 1009 but m 

bama waa rrrflrted In Cnni ‘ '^l,e d,.we^with occasional mild 

that countn it has net rr ^n J» a common croradic and 

mitilutional outhreaV* and in India in I9» n 

leam an institutional disca*»* 


triDtMlOLOCY 

G.,,r.pb,cal d..tnbu.,oa -Tlie d, ease ha. a «.dc 

temperate «iib-tfopical nnd tropictl *0"^**’^ . , . * association 

HijSS'iSf--’--"- 

.-H«rS£“S?S 

fieeil con'idernbh Irom the ^ ^ Roumaaia and 
timated that tbere acre .0 TO ea es^n^^^^ 

further cast in Tran'cau ,.jTpcted and in France, 
llic "bole populnlion European conn 

, , _ _ Germane , Denmark a"d "'her ™"ne^^^^ ,t is not un- 

\ Wi ^\\ tne®, it occur* sporadical from Morocco 

\\ m) \ common in the ••ima, and amongst the 

IiULA ‘"EoI’' ’Pi'’?® rentral and .ou^ 

‘ Kaflire and Sj na and Ana Minor 

Alia, it has been repo . aug pjjijippines, and Japan 
SJ,rfram 's’; Lone MU drea «tte»Uon to d at a l^P^er 

1 .“ S -lilafc-b^dedCm 

L™Watd,''Al- Sf rCaSa vrebmed^s^ doren 

l»no, 11762) a tear, all eporadic, for aeterm a 

In the Were™ Hemapbere, .1 K a still endemic 

!h“So&"o'f“.LAS,ertfn.U'SJ.- 
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SruVKr.ca"’ ■’ ■" Central and 

A few eases have been reported in Australia 

:iEs;=£:;Lk=''-Vv"‘“ 

dietarj can be traced w/nl^ aII 1. cMdcncc of maire 

can be traced to a poor or difJtn c Sn th'i? iV n number of persons 
ca«e'«, and recentU 6e\cral tcnUiA,i ’® not true of all eporadic 

l■vmB Bchoola, ,.herc food «as !,lonlS,u'nd tanj"’"""' 

u=uall\ nicntarinTldutiOM’''”licre lllo Inil] “''.“'J';"''’ institutions, 

that the inmates do not cat all thm ? >s liable to be so monotonous 
common in pri<«on camns not un- 

often occur dunnR famm’cs **' beriberi it does not 

restricted dietTor"^ m«hcal ”rM°sS E'''“ placed on a 

long periods nitliout referenS to tfiei'I- '"i'' f""*'"""* ‘li'l f" 
ore a ecrj ,»or source Tf 5L noiirrs "''™ ''*1" 

S.rZe\at““" 

«.co,io,ies-or to a loCd'^or^itir^ 

tlio season is diffmn? in 'din-CTcnt roIlIltnes''^^''’"“' meiilcnrc, nithousli 
countrs In cool countries it orenro constant m an> one 

m tbc cooler montbs of the >car 'nie'lvvnf autumn, and m bot countries 
aU is that «unl]ght nla^a an nf tins apparent anom* 

countries there is more^ sunheht^m ihl a>tiologa , m tbc former 

people tend to asoid the sunlichi m month® and m tbc latter 

themsehe® in cooler month® U ,s notirerr^^'f months, whiht exposing 
di«ca«c suffer from an cxaccrbalmn people susceptible to the 

jear but that m pellagra SemlrLa/th^r’^^ ®ame time each 

jears *’ “reas tlierc arc ' bad ’ a ears and ' good ’ 

from tlirce months to'*a°hundSTcn™ occm^i at all ages, 
seem to bo less affected but this is not uniaer'sal™!' children 

mama the sex' r?ti* males '““n 1''“'“. “ Rnn- 
In India also „e h«e found ^r e'&m.f '’"J •>' '™ ns 1 to 3 

countries it is reported to be more commo*'^ affected, but in some other 
has been that the> work harder men, and the reason giaen 

There; is little evidence of ath. i 

reported as seldom affected but heT eelectuitj , Jews ha^e been 
«omes in ' *>«*« the occupational factor probablj 

partieularlj aBr°icultS™aW^"than"‘am outdoor workers, 

ers on comparable diets , both hard clerks and indoor work- 

factors ’ ^otk and sunlight are predisposing 
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BIOLOGY 

H»it8ne»l — n »• rarhr«t l}ifori.*ti «^?oCMtrd pci ui.r3 w>tl« malic but as all 
mine ritrr* tli<l not dc\elot tic .li-cs**- it «a« *ij)tc led bv giirfcs.»i\c ob'^nors 

lhat It must l>c canned U Indlj atorel mm i ninttiirc mane or BlterMti\ elj 

maue infected with aomc fiiniru* (r/ itroI «ni rjc) There then followed a 
penod when KientiMr^with Kpivirri»tl> lep mwb low TCB«on limn 
wr* had for their theonrs anl mPueneed b\ the pwiiilmB fashion of the div-m 
turn inamitn-ateil a barterium an anerpllus a elrcjtotlri* anl incuUM> an 

3.™ SicTOcrpit Mn.. (A mtlt t it .o .tc .ppljmc tko sime 

I rmeii le todar in rh"inK it as a deficienry du^aee ) 

In 1913, GoltilKn-cr «nd hts cottorkciw m the United Stnlp demon 
Mratetl tlitl the dt«c-i«c could be cbminntcd 

protein content, tind for a time he considered that it miplit JJ.® 

cencnl protein dcf.cunct of a tna.rc diet or to a dcfieicncj of spe- 
cine aniino-aei.l that did not occur m the proteins of J°'' 

ever, when he found that it could nNo be pre\cntcd b\ a S 

that was prnclicalh protein-free and had been Seated to 
labile Mtamin D. fraction, he retKod hi* earlier 

iwllacra nre\cntinc {I’P) fraction of \itnmin U was further broken oown 
S nUat m? meUm aftcrttanls called maein etc has been 

m 1911, but <i..cnrd«l bt him bccAU-c it did not curt benbcri 

Till- 1 ! cot bow 01 or the 's'* ‘*°^.°|\}a'probltS before dis 

• lucb msn\ roo|ilo rt “ ,11 be B? cell to rciiim the 

eu»«inR the position a« it stands t®da>, « 
tariflus thconts that have been pul forward 

til The m..re “f'V'°",‘&^"to^mf^n'd"mTc™ becomes, 
lam cases mnirc i* or after ‘^cfcetnt st ft .ojisume it, either directly, 
infKtcd nnd produces the di'ci'O c csu«inB decomposition 

Of indirccth b\ intcffcnnfi with ^ _ nmoncst maue eaters and 

Alihouph the disease appears m cp«^"”c ,‘{^“g%nd impro\mK the 

sUboufl, IcBi-lstise ,rt„”'„utrwenee m the past be 

storape of mane ha>c opparcntlj j ^ ^ there is little, 

di-CMC IS nee er tracmitted to PC's™' “ l=”“ 

if an>, cxiionmcntol support for phanoes that occur 

(111 The ra.ire toxrn "oti^u Md support has recently 

appear In be ol toxic rather of pcUaera amongst ‘ndmdu^ 

been gisen to this theory by the oerm . experimental or n^*terul , 
tahing mane alcohol, but there is ^ attempts to isolate i 

to indicate the actual nature of this mane os their staple diet all 

faded Further, many people ‘““„Sa, and yat others nho have 

ll.eir lues and hay encser suftered from pci t 

aeyer lohcn mane suffer from « ^ general symp- 

The eonstaney of the shin "”‘‘4''„%old and sunless luo"*^ 

toms run parallel to these Micecstion that a pre to^ri ' ® .jg^ 

tl,e jear, for example, has letl to the action of the ®; 

or formed which is comerted f ,n D, but here again support lo 
rajs as ergosterol is convertetl into vitamin . 

this tbcorj IS lacking Hpnendent on the fact that 

(m) Protem defie««fr -Jf” ‘J,”protein content Mane has a o 
all pellagra-producing diets arc 
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ire'"cf“rptrKi:rr!; 

a «rj poor source of cood prolcHT ' 

Fsl5«llsif P?f 

ficiencj IS the cauee of pcIiaRra t'>nt foinc such specific dc- 

PP ‘V r -The 

contains amoncst otiier \itnmin< *i'^ '«tRTiim li. complex which 

p\ridoxin fB, oranti-dcrmatitis nbofln\m, and 

B , sucli as \cast, meat and li\er ** 'itamm 

§ra, oAcn in patients wJio^arc lo^f on ‘tll?.r A 

diet More recent work, refmed to nAm J pc! aRra-producing 

specific PP fraction and tlm ftbo\e, has identified niacin as the 

specific sjmptoms of the syndrome control man> of the 

Dogs fed on Pebagra^pfodueinR diS*^de\elo^ experiments 

tongue ', this condition clears un *' condition known ns ‘ black 

to tlie diet, and u considered to be^fln).i" B- complex j« added 

been shown that nincm is the fraction to jicllnpra in man It has 

in black longue , wbcrcas the other / P* complex that is specific 

not On the other hand u has ^ B, complix are 

[Jts by feeding thcron Produced m 

though it has been named ‘rat pcllacra* ? complex, which, 

the human di«ci«e docs not ro'pond t?nikrm analagous to 

Bo i« gnen ^ ‘ niacin, but improves when Mtnmin 

'ome of tfe cstabbchcd facts^*”*^ 'tntcil b\ first enumerating 

<a) ^lacln in suitable do-M utii ^rr . 
m mo«t ca«es of pellagra, but of cotirQo 7 ^^rnpletc and dramatic cure 
nle«« the patient changes his diet * condition is hkcK to return 

- «a^un£„;-rf!rS.er& 

pellagra n.acm I, as no 

others arc tolallj refractor. Patients respond to lucr extract, but 

issHElidlSSSSS' 

^sueh^^ ™ffie.e„,„ accurate to basr^n^Xor;:!™’'"?, 0^0,1" 


• faiLn lo 
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\o^\ ob«cn‘\tJona (a), (6), and to some extent (c), could be explained 
on the cround that the i>eUnKra ndromc is caused b> multiple deficiencies 
and that aunph inR of tlu nio«t urgent need ini% be sufficient to balance the 
mcinboU-m of the whole bod\ . or it max not m winch ease otlicr Mtiimins 
arc required 

The complete explnmlion of tc> does not seem iw> siblc on known facts 
and ncees-itntes introilucinR n more h\ pothctical cxphnntion, jms been 
tuppc«tnl that there i« an intrinMC nnd an extrinsic factor, the latter being 
niacin and the former not, of cour-e, the ratne as tiic intrin-ic factor de 
ficicnt in pemiciou>t anaima but clo>^cl\ related to it, for all pelhRrms 
shows Bchl^hxdrn or h\ |>ochiorb\drn There is ccrtainl> cmi cnee that 
the indlt idunl niikc-ttp ot tl.e mt.fnl, f 9 Ilf cndcmncl, .lance 
to -omc Client the on-el pellasrn in one r'7" , „ve 

a -imtlar diet, and prolialili al<o llic reponse , 

been rciK.rte.1 nliteli euituctetl the 

-Sit 

ami jicllagrn with hxpe)th\roi(li«m 

t,nnSrSi^u;&M5^ 

which b\ Itself IS not acceptable, but nupu ^hat a certain 

lion tMtl, the J'.''''™", i'X If ilotlietieal maitc toxin -o that 

amount of nnein f counlerncttx u> 'ne i,^u,™,enU of nncin arc in 
alien thf f pnfcnl in a diet the J)'’™’ produced lit the cSects ot 
erca-ed As altcmatitea to the ,l „ pofiblc that aome 

cxlcmal BBcnf, f g baclorn on * Saiac carbolijdratc 
intemicdiatc prmluct of VSiMMi r^ocin, "'■ *“ 

It toxie or at Icatl cap i lie of ‘““S stnthc«iied in the mlc-lina 

ccin.idcralinnt further, that niiicin “ > „[ thiamin (Najtar and 

tract under certain condiliont tc/ the atmii^it 
IltiU 19431, tthich a mane diet doe- not fatout 

In concfoiioo, putlmK aside but that dcficiencj of 

that the exact trtioloR of 1’*^' ".i-c^cncx relative to requirements 

niacin-actunl deficicnev m ^‘>‘;„^*l\/Krtp^rtant factor that po«s,bIy 
or dcficicncj due to or othw staple food substance and 

another factor i" n««ociatcd with m _„ip 

vet another with the patient sindivH 

is the minimum amount required , ? gjujuld contain 15 to 20 mgm 
b..ed puef The ce™'"-"™!”'’?" ‘Jf' of aafetl 

la based on the above figure with a rg cereals, peanuts 

Niaco in food-Lltcr, a^cir Tfilk, c,?. and 

and green leaf> vegetables are the best source 

white flour are a \er> poor ‘ourco ,g 

Contributory factor. -A P«;“‘^fi\^luesmns, b»lh 

the effect of the sun m It » suggested that ^ 

incidence and their anatomical d ^ ,lj,n m its ill n 

of the sun IS purely a matter of trauma an 
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*° dftmnRc or. to jiut it another «n\ the fullcat 

PATHOLOGY 

II, r^ecUvcl” “inch ad asttZ >'‘"^'«:'-l'. co-cna, n.e. 1 and 
feres nith carbohjdrate and (IcflcicncA inter- 
changes Uiat arc behoved hf The specific pathological 

are discussed bclon Tlic^ ctlnn/"*^ macroscopic appearance of tilt lesions 
alrophic There , rparakdotoiStld^odr, “"ft and then 

in the Malpighian lajer folbued *bv Stiml" of P»Pn<‘nt 

leaves the surface rod rnfFm/vr.»«ci *^'i and desquamation, which 

ehon liyalinc dcecncrativc^ changes *™is 

brain The legions are b/no 4enn« Ji?. Peripheral ncr\cs coni, and 
described them in different evstem^ different ob«er\er8 ha\e 

nation or even complete \\ nllermn’/iiiL de*cribed include doin\eIi- 
chromatolyic degeneration of the cells of”S?n"t °i 
posterior root ganglia and anting Clarke’s column, 

oration and atroplij of the cerebrum 71,^ ^ Subacute combined degen- 
scribed Leptomeningitis has aI«o a'dema lm\e been dc- 

fluid seldom shows anj changes reported, but tlie cercbro«pina! 

Alunentary tract Th 

“s ;<»’gpe and mouth ah’o“Thc?!.™'"“"“ "-“I 

this is folloned bj atrophic chances sometimes ulceration 

muscular coal ""'Sosa and also nastioE of the 

Other morbid chanp« —rvav-.i. 

'Pecific pathological moh? intcrciirrent dis 

is usuallj loss of subcutaneous tat and m J ‘f ‘’’'®'“''kI Honcicr, there 
k “'■“‘imE the heart and^^?"* alroplij 

kidnej and suprarenal, both cortex and medn“ 

Blood picture — Snm I 

mos°,7‘" ‘IP' bM may be ™cro”cu,rT “ ■' “”““"5 ”1 ‘l>' 

'3 tosis are common findings ’ and relatue I 3 mplio- 

Biochemical findmci— Im n. 

appeaR^wh previously mistaken ^ marked increase m 

Sed ,o^r treatm^l is mc„ .'“.t"’P°'T''»-m. "I'lcli dis 

any other conditions (Watson substance is nI«o m- 

Thcre ,s usually achlorhvd 

■ntrinsic factor ,s Prcscnullftfs^iS^''' '■IP'>'>-'-l-3dr.a but Castle’s 
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SVMITOMATOLOCY 

n nlKiut llii. .ncubat.on period; it H 

iiiprobablc Hint c\cii tlic carhcnt sjmploms «ili n|i|)cnr boforcthc patient 

S ci^iSre Vim. “ ‘’'""f " diet tor t« D or three inonlha, an!! there 

cudcncc that m certain members of a popiilntion lumc on such a diet 

for lone penmN Sc?c Tas 
been niucli discussion as to whether or not certain borderline etntc** which 
are commonlj observed in children should be considered ns pcllnprn 

u ™al histon Ta on? of «M>iptoms „p,,cnr The 

ixr.od of scieral tears ^forc t!i'bdr°''T"‘ 'I'™ “ 

there arc instances in nl. Id.!. »i i ^ devclopc<I, although 

able that ll.c on'ct and t 

season of tlio ™\'r' ""■•"• "1 "PC particular 

but It isTnmUin' hou'nwm'^f threc*SV"’*l PcHasro, 

central stndronie and hoV , ro.b " f '"‘li Ihn 

..Bns and .t,„p,„.as ran be .coupe, I u'ndcV 

cuirgost sunburn There *triiVDer?m,n*"*^*l ntunlK stimnetneal, at tlr«t 
•cn.al.on The lit p riem " '-nmin. o! t.ehmg 

true ea.e ot sunburn bid faVec seX X ■" “ 

a red rough area with a sh-mSK drmLl«7^i and leave 

nage. bullous eruptions rna j‘ P>Rmented c<Irc In the acute 

ea.e. tbeV'Vp^cVe'mVbVbiekViriwV’ ‘I’’"'"', P" cent of 

the eatensor surfaces of the forearm ^ other comnion area, arc on 

(uhere thee are c>i?o?ed to th^ Tlmw:' “"""i ™ ''“■'n of the feet 

the back of the neck (Ca.al s collar, ^ 'V the .boulder. eollanti.e on 
flt erjthemal Tlic.e ore the arc?. *11.??'' ‘ enmences (bulter- 

The derm , . '» •'‘nbun, 

ankle, here "" "cists and 

sometimes depigmentation on dark one."^ Jtcoitm.b stain on fair skins and 
genital and axillart fold ^^*’ce sites arc the perineum the 
subjected to pressure of clotbini- TtV ll “'C'c areas are 

Theint«, 1 •'^"•ons are shown in Plate XX 

difficult; m takm’g b “and’^? ‘l-c mourh is first attracted bt 

and mT f ” ejanoJ tonmX "'"Soc is a scarlet red (e/ 

takes ®°ce to thftXh p° tf ' i'*'®"™'' * ' cedematous 

matnrx ” ‘Characteristic glared annf.flr’ ^ epithelium and 

S nn "hS^mou^!fS"'^^ There is a general inflam- 

Sl the tongue alirl ll^ ‘thous ulcers along the edge 

often infected with Vincents the gums whicli are 

there is increased salivation due 
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to jiinbilitx (ir t!i«mc!iintiiiti to clo«c tlu mouth <ncr tlic swollen tongue 
TIk i»lnnn\ iH-romf"- in\nl\c<l m tin •imc imwc** tins leads to chfiicult\ 
in MMillowni;; nnd «li'jnelin ition to trie foo«l #min follow^ I^lcr the 
tonpu Tnn% hoeotne completcK dtntihd of cpJthcliu-n ntrophitd and 
fi 'ure*! 


Tin ixiwcl ■‘Miiploins arc not b\ an\ mean* constant but there is often 
1 tr<mlilf-«(»inr dnrrlid a of tlic hcntcnc tape Tliere is u«ualh an anorexia 
i\cn in the nb'cnre of il\«pliaj!ia »h«corafort m the upper abdominal seg 
mint after focnl and a pcr«istent burning pain There i» CMdencc of gas- 
triti‘ wiiirh IS a'-'oentetl with «|»oeific malnutrUion of the mucous mem 
brancs ptnemlU , nnd i« in keeping tilth the constant htpo- or achlorhtdna 
Through the pa-troseope the mueous membrane i* a fieri red colour There 
1' often rednc"'* anti forenes- of the nnu« 


Nervou* Tritnon* of the tongue nnd face mu*clc« arc noted carlj in 
tin di-ea'O nn<l the occurrence of Chtostek** «icti fa «pa«m of the facial 
mu fie* on tappinpl ha« been rri>ortc<l, later, thi« extend- to othw mu«clc« 
There are fleeting paiii’* in different part* of the bodt numbnc«« and 
pare-the-ia* Tlie tlcrp riflexc- arc cxnpgcratctl at first later decrca-cd 
and fmnlli lo-t Ptriphcral miiropathi i- often len trouble-orac but 
ri'ccnt work tend* to ‘uppest ibat thi* mai lie an n«-ocinted condition 
(Mtamin H, ilcfictcnci i 


Inter in.nlil rlntitc* nri clnnclcri (ic tvmptnm- of tlir ili-oa-o 
Hart art- linihrla- elrr|.l( tiulinc * ooxict; 

IhouJit ami diiiri'-ion amounting to mclanchoha which quite often leads 
to«uirilr IiMoim c i-e- a manic depre* iic fimdrome ha* followed periods 
of caeilimtiit with hallucinnti<m« 


S) r illtal t.ixir |i.\rli(i.i- (Ini ilotclon niter n Icbnic “““K” “.'I 

nixnlan in n|tinrmtU dtir tt> nncin tUlirirnn *° ’’“"A n 

vlntm tntian .omcl.nto- n.lliin tivcnti lourltoun ’S, 

uln (liio 1(1 rialdrn rtnniilclc doprnniion of nnem in o dc|ilclcd indiiKluai 
ha- luxii dc-cnlxal 

rorr 

‘imimini ilir sindmiiir \nTmia i- u-mll' 'on nolircalilo, lint 
inenlH mal ilxit e 


DIACVOSI! AND DlfFEKErmAl DIAGNOSIS 

t tipird ra-t pr.cats - 

--hon.cal and tliora 

PCUtlC Ic t- . U J rro 

% lJiapno- 1 - will haic to be f*’"''”*‘^ji””pneral^and”spccm duration 
(n) Hiiiory— Fniironment and diet general ana i 
an! seasonal lanation of simptom* , 

lb, Clinical picrurc-E-pcrialb tba characterDtic densiatiti. 
tla-ili. dinrrlitra and mental deterioration 

In Laboratory toll —Dccrea'rf niacin la eoinplicaled and 

1- tlie rule lint the method, ol j„g„„st,c laboratory 

firtainh not within the scope of an ordinar> h 
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(d) The therapeutic test — Tins must hi intirprotiil uitli rc-irtc, all 
skin conditions arc liable to tmprotc b\ the ailininistralion of larpc tloac** 
of niacin but the impnncmont will not be so liramntir as i- pc!lnf,ra On 
the other liand tlicre arc some cases that rtsi«t treatmint uitli nincm, it 
sliinild bo gnen botli ornlK and parei)tcrall\ 

The skin condition has to be di^ercntiated from Miiiburn poison*n'j 
dermatitis trade dermatitis lupus Milttaris lupus tr\thcniato«is, enthema 
multiformis and s\phihs the Rastro intestinal sNinjitoms from nutritional 
diarrho-as and sprue iin these there is iisunlK mort coinmonU a macro 
cjtic aniemia and less commonlj aclilorlo drm and in sprue there is fatty 
diarrhcea and a flat blood r1uco«c cur\e on oral administration), and the 
ner\ous and mental symptoms from neurasthenia beriberi crcoti«ni latliv 
nsm tabes Korsakoff s and Wernickes syndronic* nnci pencrnl pnrah«i3 
of the insane ‘ ^ 


PREVENTION 

As pellagra is a ihctetic disease its prciintinn is nriiiinriK an rco 

one lion Cl er llte 

nr corf l,e n prcicnme .,.b.tn„cc. nt tlic iior-t per.o.1 nt Ibc 

nm, pdlagra 

anitbLTLtkr™i'mr„™i';,'‘l 'I B'* 

IS not ifetrimcntftl ««Pl>luncnted its ron«uniption 

««finiental to health the aim should therefore be the tncournce 
merit of suitable supplementation rather than tl.e ra.lieal alleration of flic 

to makc*the\conic'^und^eifr^^^^^^ propaganda It is fir-t neees<ar\ 
stances in their dfet and mam^idrf.nd’T'*' 
first perhaps at least in The cou^l 

made familiar nitli the si^ns nml «mn» ft?" Near* Afinin if thc\ arc 

the carbor a.„ae, of .|,e .,„e„lc iil‘.co\r/Xc!r™f 

populations must be cxnlomMiIil' economic itatuj of pellagrous 
couraEc and cen pr„“5c«^ i:™":!'",'' t,""' “ <" “ 

mg and at the worst times of tlio ^ Rnnlcniiig or poultn keep 

tiblcts of niacin ilOO mg daiK i distribute dried \cfl t or i\cii 

Tl,. h™, , "I''''- 

oliolc gram ccSTnTgrcenTc'ifw ''P™ 'H' l>orb bacr 

fall back on tinned (ennnedi \ec?pffli uocc'saiw to 

the same purpose but less cffectiToK ^ Ti 

the propoition of protein as well «« ♦ ^ prmciple shoukl be to incrca«c 
Mtamm B complex pro\ide an adequate amount of 

In institutions or camns 

aie nropcrlj designed but m the ‘f ‘ho ‘ht‘s 

be nece«sar> to fall back on enm ^t'tual food shortages wlien it 
maize dried jeast shtuld be proMd^ Poorer staple substances sticli as 

'’r'h“ratm„^L“ahn“"‘t,L7SSSplmenrC‘^ or some a.m.lar 

ppiement for restricted mvabd diets, til.en 
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(ml""' "‘"'"''5 •“ “‘■''f pcllaBrn-prCTcnting 

TREATMENT 

Tlif trcattncnt of jn'llRRm «elclom present'. miic)i diOicuUs infl-fnr as 
trontm^t of tlic intlividunl m<HlcntcK-Rd\ftnml cft«e is concerned, tlic 
real ui{ncu!t\ nn’<cs in the trcntmcnl of large poor populations and here 
the mc<Iicil n«pce(s are o\er«lim(owc«l b\ the economic ones Treatment 
can he con'idercef under the four headings general dietetic «pecifie and 
f^n)J)toInatJc 


General— The pitienl -hould be remo\etl from the unsatisfactory 
conditions under which lie js li\mg and put into hospital or at least to 
hfti under gtxxf home-nur'ing conditions Tlic room should be light and 
am. hut direct sunlight «liould be avoided until the patients reactions to 
tin* linac been nwrlnineil Am roneoraitant infections «ucii as ancjlos- 
tnnua<is or malaria, slmuld hr treated and fln\ other disfunction*, si^cli 
as hajintliMtiidisin and nehlorli\dna correctetl or compensated 

Oietedc. — The patiint ^ilotdd be given a good mixed high protein 
diet, w ith R caloric v nine of at lea<t 20 per cent nhov c his nonnal require 
Jnrnt>» in which there is fresh meat tincJuding hver or pork? wJioJc'Wjieat 
lor otlier pocHi cercali meal, leafv vegetable', and frr«n fniit 

Speeifie.— In ino<t case* thtre will he immediate improvement follow- 
mg rest urulcr goo<l hvgicnic comhlion' with a good diet hut if to tins, 
suitable specific treitmcnt i- addeil, the improvement will ho more rapid 
The mam tiefieidicv in j>ellngra is the mneiii fraction of the \itamm-B. 
complex, this iiui«t therefore he given first It is best to give large doses— 
fiOO mg dailj will wuallv be tufficicnt— for three or four dav*, and then 
to follow till' up wjili a inamtennnec do«e of 100 mg dail>, until all signs 
anif svmptonis have <li«apj)earcd Niacm can aNo be given intraniuscu- 
Jarlv or mtravcnou«lv m do'Cs of 100 mg nicrc arc no disadvantages in 
the infrarmis'iilar metiio<l and it obviates the danger of non absorption, 
hut not more than 10 mgm should be given mtravenoush b> means of a 
scrum svringp, and even this chould be given slowlj H the larger do e 
Is considered necc'sarv, it should be given in a pint of 5 or 10 per cent 
glucose, slowlv large intravenous do'Ca ca«“e acute pcripiicral dilation 
that tiiav be dangcrou' NiacinaniHlc docs not cause this dilation and maj 
he given in tlic full therapeutic do'C* with impunitv 


The effect on the “kiti lesions is immediate and dramatic, the writer 
has seen an excellent ca'c of pellagra cntirefj spoilt, lor teaching purposw, 
in a period of 48 hours, bv an cvcr*cn(hu«iastte hou«c ph}«icianl But the 
improvement in the other gjmptoms mav not he «o marked It is very 
often advisable aho to give riboflavin in ca«es of severe stomatitis and 
thiamm in cases complicated with peripheral ncuropathj, and there are 
some cases in which liver extract 81=0 vicms to be necessary, suggesting 
tint this contains vet other specific substances There are some workers, 
who, m view of the-c fact*, prefer to treat all cases of pellagra vvith liver 
extract parcntcroliv and dried jeast by the mouUi Further, there are 
some c-i'es in which improvement is only shglit and temporary with 
sficeific treatment. unle «3 this is combined with a general itnprovement m 
the diet and especially with an increase m the intake of good protein 


Symptomatic. — Drugs do not form an 
and in vneompheated cases complete cure 


essential part of the treatment 
can be effected without them, 
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but ^^odlum tliiobulplmto 7 prims <lnil\ Kill btlp tlic ikin rondition, and 
ar«cnic m tlic fonn of Fowlers solution is rtcomnicnde*! b\ ‘•otnc writer® 
the skin wil iini)ro\e more rapidU if the nren i® nililud with oli\c oil 
If tlicre IS n Inpocltromic anarmia, ftrrotn suljiliati pr 1 1 , hliould b( pnrn 
iiirce times a da\ 

''''' f v','“ I"*'”?’"”' "niplom, „„ the a.Imin 

I <!'« liul, if dtarrhiri porM.t* kniilin l)i«mulh or 

e\tn opium should be tried in turn and if eon'-tijintioii then stipcr\cne® a 
be' fonS^hi purttatiic ehoulil be picn for n niRl.t nr tno, and flu? should 
be followed b\ some bowel repulator such n« i®appliul cMn nipht 

iuth\''mddToV,Ve:,i'' “ '‘l■oul'i he trcile.1 

With a mild antiseptic such ns bornx and pIsetrinL and if it i« niinful 

maj irXd lo"il "“''.1'“'' ‘I’' """”<1 raunt ioraine 

mental sirantoin” lad 1 ”““ to th. ounre hor the 

m“ be tlcTi ”, aueh a, hromide. or lun.mal 

^ROGNOSIS 

Str -dir ir r 

tiona ,iLrc tl,cTatcn h I’ow'popuh- 

Of the dicLn deSn^ aeronlmu to tl.c deftrec 

during tlic cold month® nf ' ln'tors i« tint of iinproscmcnt 

Rre-si^ch mo™ a™ re el. "'tl' Pt"- 

rciap®es dunnp tlu hummer montli- of each sear 

of treatment arnl'^aftTr^ehort^temm nitptir- to rc-i't nil forms 

escntualK dies of some comphS^I' detenornte- rapidU and 

States a® abou/l(f per^cSt ^ t^n**”* 

It has been placed as high as 30*pl;r cent*^ ^’”*^''eik-. m the 1 ittcr countn, 

''‘’r.l" “tS “Uh,ert= and .n anj 
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di^co\(>n (1772 75) j iH (Jr iiin(i|>lo into irutui with tno t ctrikiiig for 

he lo't onl\ onr m in from MtkncM m a xo\iifc< ofrmrtJinc m irr wl rm» rnrlirr 
cNpIorcr'i frrqucnlh lo^t 60 j rr ernt of thnr |rr«»nn*l 

TIh- |rolr.lno .uKiimi- ,n illroiii fniiN « ill. nun, .1 1„ HoM „„,1 I,„|ich 
in 1912 It VMS tliv'-ifril hh iilamin t (Dniiomond 1020) an I litrr Ki\en the 
ninip n rorl ii aiil in 1032 it w i<( dirniK ilU nlrntiriod l)\ Vjfnt rcM (lOIO) 
an! indrirndrnth h\ UuiiBb nml Kmc and in 1011 it wn« rtnthcirnl Ji\ Ilncli 
stem H iworth and otlirr* 

EriDEMIOLOGY 

Although liiiloncnlK it is n lionrilsliip tli<iM"c It irfr mipro), c\cr tmcc 
the cau-c ol It has heen recogniicd regulations anil the "liortcr iluration of 
t^^ages hate made it a rare conilition amongst sailors It ,til| ocrurs m 
3‘ln, "">* rations, It lias rife amongst the British 
we ir m ""t H I’ 'crt liable to 

smraiimlmes „ fhraes Iiorking in unfamiliar 

d^not eiT?L . “hhdlicnlod lalmurors are often ten con<crtntitc and 
most common swei'S It appears to be the 

ImhaSnrtirH,” ”“«einted iiitli famines, it oecurreil in 

India duriHR the Hi«nr famine in 1040 (Nicol, 1940) 

milk^dmT''jindTn'tlm‘fo'"‘'"’f'n‘''. "mongst intnlid. kept on a 

boiled or'nreserted mill”™ D”rlo« s disease amongst infants fell on 

eSna‘K STkF 

vtTIOLOCY 

Scurf, anptar. to be a simple titamm definenet disease 

mal* notabU tl'c fiuinilllg\rc unabT^ o**"'^*’ 

ment for cell inetabolism^t miVthcrofor” cle- 

organism Mill suffer In bcalUi tli»s o*" 

'O tint It takes about six mo i.s ^t ir 

toms of frank scum annem A f >'='”■■<= the signs and sMop- 
auilenee of iibieli ^0 -oSimes be ebeZI'' raeognired, 

scur^•> «m.nmcs be elicited jirior to tlie on«=et of frnnl. 

for 'the adult' aHho™ 3 o‘m°[, °''' ™ *“ '00 milligraniine. 
5cu^^^ Children require relativeh mniJ'* Pfc'pnt the do\clopmcnt of 
tatmg Momen and persons suffcnnir f pregnant and Inc 

appears to exhaust tfe a.corbmt.7res™s eapTdK™"'""^ 

Sources of ascorbic acid Thn s.i a 

Of Mtamm C are cifmn^f the most con- 

np^ im contains oranges and 

mcr Other fruits nch m ascorbic acid 

mg 1 straiibenics 150 mg j, cape eoZh ® Olack currants (200 

fS iu Joots and tubers toniatoeo (30 mg) 

ded that the, arc fresh and either mfooked nr"r ““t ’ft'®' ’mounts, pro- 

or carefullj cooked, notablj 
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•nmach cabbage cauliflower par«!c\ green peas sprouts khol khol celery 
drum«tick8 amaranth and coriander and potatoes sweet potatoes tur 
nip8 and beetroot A \er\ rich *ource of \itamin C m India i« amfa 
lontAuj emblica) which grows in roan> forests it contains when fresh as 
much as COO mg per 100 grammes Powdered omla roaintams about 50 
per cent of its ^^tnmm C m an acli\c state 

A«corbic acid is ^er^ labile and is ^er> hkcl> to be deHrojed b> 
cooking and canning It is prc«cr\cd b&.t m an aciu medium so that the 
addition of sodium bicarbonate to scgetablcs during cooking ^ bad 
nractice It 18 dc«lrG%cd bj prolonged cooking and is water soluble so 
that much IS lo*t if the cooking water i« di-cardcd 

mil cau«c cxce««iie destruction of a«corbic acid In manj oranas oi 
canned fruit Ic-s than 30 per cent of the original content of ascorbic acid 

lo*t 

M.lk .. not n good •ourcc Ve' L“' W Most 

pvLm;,! mlTuppW ■ “« " "s'.lfWe soorro ot C Hu 

nnn milk is a murh licHcr source limn cove s milk 

Miien tresh fruit and 'cffotaMc; J- " 
lrrrrZ^'"'Thc 'Same of propariag sprouled gram is giten by 

Ajkro^d (lOtll — . 11 . 

Gram- such as d I cram 'S'a?c th\V -pread out on 

pea« arc frst soaked in Yu 1 1? cohered oicr with a moist cloth or 
rk^'g;^i\”!.s“a»isk?Jt'‘moK 

SS; S.:-Cea.rn ran of after cooking 
for not more tl an 10 minute- 

PATHOLOGY 

Tim dcricicnn of Mtamm C ?“‘f^“"„'™Sing iffs^'^there is not 
nectirc ti-ue altli failure ^'^^|,5™„ilhfbum ol the capillaiy nails 
proper adhesion between the oo'" ® thc^Blichtest trauma or when the 
» 'that these rupture terj fScar tissue does not form 

internal pre««ure is incrca-cd ® . . . j jg differentiate and there is 

properb and is '<^0 ««k JMwb^^sJail ^ 

deficient formation of calcifi^ *”r'^rlii-i\ely fibrous matrix and further 
blasts come to he rpoorted that m advanced cases large 

deaelopment cca«cs It bone marrow ti-sues are replaced 

area- of erjtliroblastic and leucobla-tic bone m 

b> am>loid conncctnc li«suc secondarv 

The post mortem picture^ ^JlSna but“ n”'constant ''"‘‘'“f .™'’ 
deficiencies and tlie „f the tis-ues and organs inclu g 

be numerous hemorrhages in m 

the brain _,,o ilmt resDonds read 

Bl.«fpm.urr-Am,cwl.ch>^j“^^^^ but the wjter 

ilj to the administration of Mtamjn O ha a-corbic acid defi 

has ne^er been able to identif> any aiwroia 
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ciencj and recent expenmcntftl work !ms failed to establi^ih the earlier 


SYMPTOMATOLOGY 

P«“od— In infants 'Barlo^v s di«case ’ uounlK dc\cIor>s be- 
adSl" it's"about"li^mn';h“h‘l' ■" “ ''dl-aturaled 

defi enn aUhmU m ” '’''T ''"I™™ »' ">= 

some W f ,1" ■lal'<-icnc\ has cxi-ted for 
some time, the di-ease maj be precipitate.! aitlim a shorter period 

era! «akn;;j''?hli,''i‘, S “'f l"”''"' anorexia and cen- 

then swelhnVso Lt the 'Ponpnes and bledinR of tl.e (•■■m.. 

and max fafi ™t ^ ? tn.clope tlie teeth ahieh become loose 

skin and there max’ be deen I'ainiorrhnRes occur in tlie 

o«tiaI bJmorrIiaRM*^an?*thSrmn1*^' P*^ri‘ 

other ecroua caMties or e\pn mfA #1 >nto the joints and 

hiematenie^is hiinatur^a »>an,optv«.. 

be developing this is nartK severe nntrmia mav 

to tlie bone niarroa c'lmnL T^e ■' -> 

that there is a foul cmeimis pccondartlv infected so 

patient becomes progre^sn eh vveaW ilL* .5^ * / usualh the 

cation such as pneumonia " " "“'“''ll' >l'<' of «omc enmpli- 

ne<s of the joints^ po^hat^Oa^infnM'?”?^* Mtrenie tendcr- 

ita cot If the knee is flexed and cvVhm"*^*'^ iV’'’" approaches 

the femur will bo «ccn which ” ^''clling of the lower end of 

Later the upper limbs mav ^'^’^'^tfical thi* is not tender 

radiological evidence eg eu^piXcmi 

development The spon^ cum?iSnl? or cessation of the 

I ongj gum« and other signs will aho be present 

diagnosis 

nation <'"^6*’^“ at'cuhc tot* a'nSVn '*'1 the clinical cxami 
''»•» "“I “tlam clinical and laboraton 

S'e/™' 'i^’'"a'd“c?a“!? hitonS' “ 'l'"■''“l 

deficiencj However it ,9 unwise7n‘i^ compatible with vntamm C 
or in a breast fed child nn m an adult on a 

♦Ilf. * /^o^hrmation of the diaencwKi *^*®rnination alone, in such 

therapeutic test should be a^ te«ts or at Wt the 

tjJ® ® ^3ilj dose of 700 me of re«pon‘!c within a few 

TreL“l ‘'‘'■"’"''■"'maj SL CXtol 

capillaia fragilitx test, 

inspected ^^ree minutes tlf.. pressure raised 

liabln hasmorrhages No plm.c i will be nu 

rehabu !^?®^ better than however ent.reh re 

rkers have now discarded mtra dermal test that ino«t 
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Of the Iftbornton, the roUmntion of the unnan excretion of 

a«corbic acid is tlie siinplc't On a minimum flrfequitc intake of 25 ipr 
the daiK excretion is about 13 mg , there is a «harp re«non<o to a te-t do^c 
of 700 mg if t!ir subject is snlurated but if not it max be several daxs 
before there is cMdcnce of an overflow m tlic urine The urin-'r) ascorbic 
Add falls to ml m frank scurv-j, and no appreeiablc amount is excreted 
until at lon«t one gramme of ascorbic acid has been given 

Tlic estimation of the blood ascorbic acid ib al«o rclativeK simple 
If this IS as high n« 0 7 milligrammes per 100 cem it ma\ be assumed 
that the patient is calurated A low value docs not however nece=«anlv 
mean that there is ascorbic acid dcficicncv 

In differential d.ignoi.i, most of tbe hrmorrlingic 
to be considered, and it mav be necessarv to make a platelet count and 
do a prothrombin tc«t 

trevention 

- Tlic pm ftilion ol .cum Im. I.M-n pract..,rf cm .h.p. of H»- ^ r> 

mcrcl.anUcnicc. of nl«u^ oat.oo. for fn U m tail pSc for 

ulalioo. timl lo.lco it coiopul.ot> to oorrr '7’‘ 

ron-uraption b> tlio creo lo lo-titutioo. »"V/Z™o C aoi UrS 
b) lorludioR in tlm rntion. toini: Rood tourco of Mtnmm 0 noil w irnimoR 

Fvnthctic vitamin C is being used freel> 

Education “d Tcptlbirs ' of' S™'" 

the importance of takioR and nrecnant women in pnrtic 

.bould bo ,mprc..od on to, llirt S llicir infants 

ular, tbo latter Inr tbcir own benefit and lor liini oi 

. «f efiir\-v 19 not 90 much an economic 
A« a general rule oreven beriberi but tin* aspect 

problem as is tbe prev ention of P' ^ ^ His'ar famine in 1940 pow 

will arise in the ca«c ^,,cif*o kvIucc tbe incidence of “curvv 

dered amla was di«tnbutctl based in India and it is ho^d 

Amla jwwder is nUo being i««ucd t . ^ of the seunv that 

that this will obviate anv rrcumjice dunng u 
was a senous source of illness m Iraq m tiic * 

Infanta on artificial food or on whose mothers 

given fresh fruit juice dnijv, tins will a so app ^ precaution 

arc on a low n«corbic acid invalids on a milk diet 

to appK to all infants, as well as to invaiius 

treatment 

This presents no ^ in\So'rbiracId"Sd^be“^'c^ by 

IS available Doses up to ,,i acute sjmptoms subside In 

mouth dailj for the first few da> parcnteralb A mam 

very acute «se8, it continued^ for a few weeks until 

tenance dose of 100 to 200 mg j jg which of eourec could be 
It 18 certain that saturation » c^P'et of ascorbic acid but tins 

tamed by the estimation of the unnary ac 



fiCLRW 


hf2 

f x/\ u»'nilv nrfc-«*fln Infnnt«j require 40 inp dniiv for t«o or three 
r**-c» UtfTi nnthfttc ft'corbic ncid is u«td it is good practice to suppK 
a t? ra! *■ jijrrc of \ilaniin C in the diet ns well Binc( cn«cs Im^c been 
ij whirfi tlif rc*pon»e to the f-\nthttic Mtnmin alone was not 

»»• 

- /» ^'larj trfatnicnt i« Fcldom nccc-'<»ar\, but the correction of this 
x : a \ un<ovtr other denctcncics eo that a diet rich in all im- 
ila»nm» ^hotihl be Ri'cn eelienc\cr poe^ible 

If tf*- tryeific treatment is piecn e^en in adinnced ca«cs the prog* 
r^Aii 1* fi»ijall> gwl 

llFfm SCKS 

I/r uu J C (\V2(ii Tic nomcnrltti rr of the so-eallrd accessory 

footl fi<(or Huehrm J 14, COO 

r/ZAT-OTe*/ ri A (im) Idmlificslion of tiUmin C NolMrc I3lt 

2M 

^ fyjl, " ^ Kino C C IsoIjIior mil i lenlincation of \ ilnroin C 
/ ll>of Lktti 97, 325 
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Keet-Dict-Dntfii-Comrlimlion, 

PR0G^08IS 

Defimt.on — Epidtmic characlKHed by 

pnate) name giNcn to n non extremities certain specific 

ga^tro intestinal di-turbances ®Jt,on and is frequently fatal, it 

skin manifc«tntions and j racial distribution being confined 

bas a Acr> limited Keograpbica! and ,3 as jet unknown, 

d». »»1 belon, 


lioco not belong by bom 7 ^ {some notes 

the ass slant professor of trop «1 years 

this disease antedates the writer- by sesmi ? 
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S.’™ I».10tl»„r,wl,„,l, ,„ ,h„ d..e.„ .„d m ll. 

short latent period belweeT ,tJ ^“1’’'’ »«l>'l«ne«*, •nd It has a 

beriberi the writer ean *"^ 1.0 ‘^O'' form of 

the wet form of beriberi the .im./lT epiiiemic dropsy aod 

between cjidemic drojn and famine^droVlJir'owr 1 }"°^^ apnarent than real, and 
tors hate seen nn> eimilanlt >»ti *h'*™*T *."''** lonB-dutanee mtcalnra- 

, I.p,d.m,e drorV h„ »" c, Sm.oL. il.T (” ,’"" "> '"Iboot. 

dtpiptic dt*en«pp nn I ai Hip pimp tmi^ipplS !‘ It from othpr known 

■miqnp Mlliolom .nd il d,.Dl”„ , Tppi'it "I Intpclinn >. , 1 , pan.., ,i h., . 
fore dpppnep lon-idipalion .. . dislinp? picture It there. 

pofidii,™ i.rrimifteluSd’Sn''''' 

EPIDEMIOLOGY 

Cnlculta*n 1877*Ld'th?s*’at'j°”ins ’'™‘ reimnwl m 

large Bengalee population nnd becn^i ‘“i"" 

been drawn to llic di"en.c here It poptilnr ntlcntion has 

amongst labourers from Caleultn Mountius in 187B 

"Ith titem or nt anj raTe h?ccl .1"' > ''TEht their onn food 
sported front Cnlcuttni and more rceentlf i'‘'i5 ''ft-c accustomed, 

itnmedial°e"“ aTter‘‘,T",at u'''fr”rjZ'o‘’JfK "■ “’E 

maj occur nt other times of th°^e„ 'mall outbreaks 

>car to jear tlic incidence of the disease \ane8 

been 1926 1934 and 1939 *''c last tt.o decades ha^e 

curs in small or large outbreaks 'in^hm/on°^ disease oc- 

af th^ *onie institution^ famih or a large group, 

at the time giving the semblance of an Tn ri will occur 
trar ,"'del> m the locality^ and outbreaks will 

lahonr^r' between an> two of' tW \i u usually be impossible to 
^^orce, It will occur amongst certain ^be disease occurs in a 

It IS a disease of middl " „ that feed together 

cept the infants 'nd joung ebddS.,®™®*' 'r'''"’ ™tire famils ex- 
Of sclents and tile seri ant 'ffected m tarj n^dewMS 

Hindu joint , am.,, are usuaPj afe S ‘ffS m a larg 

Ihc^ hare separate feeding ajpan^i"''"'’ “'“"’“S'' 

S?c5HrT -ver af. 

affected as noled^al^i/°p^ seldom, the 

others who eat disease also occurs amnn”®*® Particularly 

amongst Euronpfln^^ oil but Anglo Indians and 

ties UEte rice as tb^ Marwaris in Calcutta nl^iflf unknown 

nee as their staple diet nor miSSJd od fi ^‘"ch communi- 

cooking and the poor- 
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c«t cla««« of the comnmnU\ u«uilU e«capc (Tlic c pctiile often cimnot 
afford mu«tard od and al-o tf c^ do not throw >i n n% their nee w atcr ) 


.CTIOtOCY 

UurmK the last fixt^ jiar? manj theories lia\c been formulatc<l thc> 
ha\c li\ed their da^s, become hinorj, and ha%c been rcM\ed asain 

The throne* that hn\e been put forward can be proupetl ns follow® — 

(а) That it is caused bj an infecting orpant»m a bictenum or a 
Mrti« that can be pn*«cd from person to pcp-on, 

(б) That it 18 an intoxication acfiuircd from 

(i) diseased nee 

(ii) mustard oil or 
(ill) fome other source 


(e) That it u a food dcfieienct di*cn*c 

(c) We arc thus left with t^ral^nt it should ns all 

wajs occupietl the centre of the eommunities Acton and Chopra 

the communities affected arc , jucpc®tcd that after par 

(1027) rctncil the ncc toxm cct^omp transit and/or 

boiling and milling if the ncc (store room), it was hkclj to be 

was kept in a damp and ntrIc^^ podo bacillus which causing 

come .Sfcclcl bs 0 bcnm po..mo central opac.t, 

degeneratne changes in --„i. ^hen this was immersed in 

m the ncc gram that could l>e of a heat stable water 

water This degeneratne change M uluch ga\c nsc to the wide 

soluble toxin that had a ht«tftmin like action w I ^ bacillus was 

spread eapillarj °7*!!fnred rice^d it was possible to obtain a 

found m some samples of badh sto ^ but there were mani gaps 


m the matter oi comruis ... - 

rccened with considerable sccptici example that 

AUhouBb the brood °ab w P™p'o 

the dtseacc itaa \irtuallj _,„ipur local enquiries seemed to sug 

an) nee theory and come imes ’ nee might be responsible 

gest that certain supplies o( “^“i^PiJemiological investigation Ir" 
for some of the outbreak" ^ *bc problem m an editorial 

earned out pnor to 1935 ^^"llitfe present vvntcr commented - 
fndian Medical Gazette of Decern anecdotal to the 

The epidemiolopc#! en^irie^ pous^basis 

tcienlific level The P®P“ , not on so ecoao^^w eoe U ^ho 

only elected on * those who haie not as well 

the enquiries must be made a 
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re'r’sT'i'it '" ■‘■'t •”■' ■" "'' 

drop?' F™d™,rd4':^ r '■r"''" 

d.ct oluliicli (.dmiutjly) ’''‘.S",'";;''’ ■''"ml''™ li'mi; on n miitd 

»hort I,l™i period bo iron , 1 . . , " ""■ I'"!'" '"li'lnnoo, nod il bn) • 

bonbon 11, o wntor r.n Too „i ""• '<''5'’ »' 

Ibe »rot tonn ot bonbon Ib^nniiuJU.i^ opidomic dnjpojr and 

bolwoonepidomiodrois, and tamino dr", iTonb iPi 

tors ha\c gfcn any girail<rit\ hut iKd. , 1 ^..' I» «* n o^l lonRHlisUnfe in^Mtiri- 
, L, .d-m.c dro, -y haranVp'dlUiioiri^^^^^^ {' >n tMlbool* 

dietetic dise-ws an J at lie wme H from other known 

tm.que patholopv and it diXa “• • 

fore de^r\e» ron*id< ration as a^ picture I( there- 
that H at pre<^nt oah of local inlereai allhotjjth il is a du'caac 

popiilition of ahoiit one huadred inillinn tn^ohrd has incidentally a 

of Its rlndj •eem to justify its ocmnaiiAn^ opie) the poMihle wider repcrrursions 
iiy lu oooup,l,n„ of , (Ofinnilr cb.plor in Ihlr iniot 

EPIDEMIOLOGY 

Cnlcultnin 1877 nnd'tSns’ci'uhM bpii'Ib'' /T"' Ecpoitcd m 

fmeo Tins in pomnnij TJZclX V "" 

Hrgc Bcnsnloc population and bncmii m'od,‘*l“ ‘“i"" “ ”'5 

been drann to the disen«o hero It r^Bulnr attention has 

amonEst labourera from CalcuUa («l,o o >n 1879 

nith tliom or nt nnj raTe h^Kl on the ' J"?''''" f<>«< 

npported trom Calcutta), and mom "Inch tlicj vtcre ftccustomcd, 

-d Or.„„, and In a m,, extent ■» '.bT&7nTC<$l%r 

- “ dTi:r„r.,“- »«“/ ■"•hb rainx season, or 


■mraediatelj after '””mtTs''fr”^w^o“v 

mai occur nt other times of tbc^ca? Tl I'd! small outbreaks 

erj mucli from jear to jenr the ne-ik \ of the disease \ancs 

been 192G 1934 and 1939 ’ ^ tvvo decades ha^e 

curs m‘sS' OTYa“gc'^£elk, "S" The disease oc- 
atfh^ students mesr or some institutio,?^ fnmih or a large group, 
u‘ the semblance of'an pn.H®" '■'I’ '>“‘>'Eb»l'S mil occur 

Irnep .iff ‘''s Ineabt, aK S!'’ ""‘bseaka will 

labnn betneen an> two of them nni ttsuallj be impossible to 

'•bour force, ,t mil occur amrag,” certl f '™'* ■" “ 

It IS n d.rea.e ot m.Hdl„ , ^ ^todps that teed together 

entire familj, ex- 

HindiMoiVt servants of winch therp 'arjing degrees 

If the ako mvite bo several in a large 

^ separate feeding arrangements ' ®'tbough thej ma> escape 

■>'- 

affected altSl. r''’ »» "oted abS'. ““f”’ *'>' 

u,e nee as^ the.rX^JXr„™r>- 

in cooking and the poor- 
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^n^^* from place to i)lRCC. but apparcntU it is a %cr> common contaminant 
and a larce number of samples of oil «h<m it-* presence, <>0 that it is easier 
to account for the w idc prr\ alcncc of the di«ca«€ tlian it is to understand 
whN It 18 not more prc\alcnl It i« for example, not quite clear nh> epi- 
demic drop«\ 18 compnrntucli rare amonK-t tlie poorer -^nElo^l^dian 
fommunil% uho u^e mu'tnnl oil for cookinc nlmoH cxelu«i\el\ Does it 
depend on the amount of ar^.emom oil present’ I nl and ins 
(1&41) place the maximum eafe amount at 05 per cent '’"P? 

beSu e It i« heated ami partK inactixateil. or i* it sometlung to do uith 
fhT,cnclnUrr^l.on o't Ik.r d.ct. m r.co cioc not prcponrter»tc 

to the extent that it doc« in mo t BcnRalec dicL^ 

Tlicrp lull lone bn-ri » fttoni; liclicl, |irei»Icnt nmonB'l Pf ‘5'?'' 

li:Xtiorr;\';."S;nt" «;,.elo m no™... ..cor, Hoc plBi 

a pan m the atinlosj of epidemic droj»>\ 

In tlic .Will of \ilnmm. ‘'j™ "L^ cjott 
VUninB pround. tlicrtf nro n*'n.B.n” . nolurc of the diet, nnd^r 

of » l<«.e «,li-t»nee lio.ns r"!!', „ "clcnium po.-onmB and 

the ftnto of Mtnimn .atnrntion of "'f. mdol and Mlamin B 
a InBl.-protoin diet, kid I"";'’"'"' T. “5 an hipotl.cis Mould pmide 
la tint iw*.ild\ another 'tieh ainmpic ^ , tlicoric rcgardinB epidemic 
a mem. of eo-ordimtinB -omc »' 'V^Sienei iia. t.-uahted a. 
dn.p.1 mill the late-t one, or MKCfc ^t nen 
a IW...I.I0 cm‘t loiiB hefore the preent t itaniin nc 

Both thi clinieil nod the l’’[''j’'°JJ”^f''i“'l,eato that the di-ea"e 
fa?!;”' kui^t'oZ^iuTt™^.„toMeM than .0 either an infection or 
a Mtamin- or other footl-<lcf»cicnc8 con«ump- 

To .nnararixe, epidemic J’JjroX pro'babli a ennstituent of 

tion of fome toxic tnb.tancc in rnu.tard oil, the effect 0 

argemone ml, a eomnion '“"‘"“^"‘Jfeli a neo one 
toxin l. onlianccrl if the diet i- preiloniinnic 

FATHOIOGY 

The charncter..tir patholwea' [KytaieiTrn'Xllhfla^r^ 
.mailer blooil ac-ek not .impH ^ fe.uc, assoc.a ed mill 

skin, m the heart inu-ele and Mononuclear cell", '""'“'oecifie 

slight pcn\a«cu!ar « toxin ’ 

meabihtj. and local erdema The toxin u 

action on small blooil xe''-cl« nf the skin, and m the 

Tlicc ehanBca ean be aa'eular fotma‘.””.’'i'X,Xri-c'to 

the Fo-ealled '.areoids There is laicrs 0. 

In.al 105 cr, and some putmcnl mil on 
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ha^c suffered from the di^ei-^ the mild of fl.o mn-t nl .> be taken 

Si 

Dr R"B”'lT't'hr„™t''’"'™!°'“'''f"' '"'‘■'•'S'llion Mas undertaken by 

areas m Benaal Lbir e T".'’ C«lcuUa and Ins stafT, .n s,x d.frerent 
areas, m ucngal litlmr and Atsnm includinc a tca-c«late wliero nn mif. 

had all the SMnptoms of scvppa Tn.?” m which ecxcral paticnta 

been contaminated with nrormon*' dropn nftcr taking oil that had 
cana local Tarnca la kin Argemont men- 

an outbreak m which mustard ml T * i'’ Kamath, reporting 

port the infection tIicor\ noted tlint*«d'^f "*’* s^P' 

odissimon was al«o u«cd tbf« ^ known localK a* 

fflcxicona ° "" '«« no« been identified as .trpempne 

and feeding «pcrim^cnTs wl^rSrli^^^ 

leal Medicine on human inliin»PAP« « ^ t alcutta School of Trop- 

"ith \erj suggc«t]ic results * nnunnls (Clioprn et at, 1939) 

incninM*t^°oIl°c mS'but Vn'tliT'*'"" "' ’"“*'“''■1 “'I has been 

nmuchscunderbs™otcpilm,oir.e.rT "^“'"=1 ■( "" 

mone ml n common adulterant of muslnnl'^ ’i’''!""?.'”’”’ 

symptoms identical nitb those of sboum to produce 

••tered accidcntallj or cxnenmcntsT 'T •'[?'’=>■ “ >s adm.n- 

outbreaks it has been found that the ^mii number of recent 

badi, contaminated aith ScB^monJ ' 1 ?' 'i'"' '*> ‘I'' '•'rt'"'* 

tinued the outbreak subsided ^ ^ "hen its U'c was di«con 

present brarchemLu MTpLmIXTsI “ "“'‘"’“s “Ea"‘. but up to the 
nature or how it acts whether it i<f on agreed as to its exact 

duces Its ill effects gram for epAin « ’"’^opendent poison that pro- 

;s taken or whether die do«=e m which it 

*/ depends on the excess of factor and the degree 

tlie absence of another -ubstance in the diet or on 

but''t *bbCTatdj°fOT T'' 

thi fi “? accidental contaminart of tl!5' ““K' '"creasing his profit, 

the field, It ,s a self scan a^Hhich "“P “ « 

to - ^S-aSrat^riiS^^-r -„urab.e 

P®*^ age incidence in the crop wnll 
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Mm (rom plate to place, but opparentU it is a ecrj common contaminant 

£ccKt';”:io-pS'a?ciit^ 

S Fii- Smic,!' 

M94U nUce U>c iiinximtim •■nfe amount at 05 per . , 

to tlic extent tlint it ilof in ll»«t Denitalie diets 

Tbere h«. loan been a ceonn bebet “LSf'tW 

and doctors' that nee 7 ^e se m bn ,■ * Ijecaii c it applies to anj 

bcbcl IS indr|>cndctit id tbc ||[, „„ .tuilunc ca«c* in tlic 

fonn ol rice sound or di-cnsed I>r l i ^ ,^ 5,0 uas 

hoipital of tbc Calcutta ,.cbool of I epidemic dropsi patient uas 

a di'tinet inerca e in tin ualeiiin uben people olio bie 

„,en a nee diet There ,« ol ds'lnsb earbo 

on a diet eotpistinjt hrpiK of ri be j . . ,j,e ,i)sca«e and tbat nee 
lildrate/Mlaiiiin II, ritio ■>'' ’ira" | j , ,| „„„our factor doe- pin' 
tliotitli not tilt mam culprit or tlie te bicte 01 
a part in tlic ntioloB' ol e|udemie dro|r.' 

In tbc 'till!' of Mlamros |e'™'|OTml^ the toxic effect 

painmp pround tliere are t""”" "' 'mo Ibe natiue of the diet and/or 
ol a toxic sub tanec liemp eontbln ne . eclcniuin poi oninp amf 

the state of ' itnrom saturation of the sublet J ' itamm D 

afiipb pel tein diet lead 'sS an b'potliesis I'ould pro'ide 

I, till, pos.ibl' anotlier -"'1' r eSe tbeorie. regard, op ep 1 m.e 
a means of eo oedmatmp "lueine tomf defieicnc' "as 'I'unbred a 

a possible cause long tieforc tl | lenee (ride infra) support 

Doth the eboieal and tbc b’lJ^SirS mdieatc that tfm ^ 

i;'‘,.?'.sreiiffir;oT^br.o"^^^ >'» *■' 

a'ltanun or other looii-<lerieienC' eaused b' tlic consump 

To inmaraefrn ^.b—T^u^aToT » e»^^^ 

£“£Ee"„,Ttrd,eT::7rm‘^^^^^ 

skin in tlic heart muscle an large mononuclear ce specific 

slight pcrivn-cular infi tra ion ,lfrgc ^ direct spe 

mcabili^. and local ttdema The 

action on «inaU blood \c<' c*- i„.p~ of the skm, and m i 

Tlieso cbaopcs can be J^elfae t“™”‘X't"p'S’‘?‘'' “t 

subpapillar' plexus there wmangiomatous eombbo 
press to the de'clopment of mef”®?*' b'®, „ „f the skin 

the BO called ‘sarcoids the eleeper lasers 

basal la>cr, and some pipmcotuibO' 
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Tiicrt I, (idcim, jn tin ccirimn nlicrc tlic collcsin fibres ran> be suollcn, 
imil in till subfiit ineoii- ti-.m Tlic FOrcmii i« n \ n-cubir Imnour, iiilb 
fen connccliii tii-uecilli mi librciWnsts ami no inflnminnlorj cell exudate 

deen'mi "11“ "'“'‘" 7 ' «bieli slio». tbiekemni; and donn-Krontll 

deep into tin normal eoriiiiii at the odsc o( the tumour 

fibre!" ;!;!f ;i:; 

In the eyes, there is cnftor|,piiicnt of the u\cn winch results in 
hc^ and Sconn ""tenor chnm- 

chri>!mc^tntmn^\h*irl” >“ u-'Uflllj n distinct normoc\tic ortho 

a tr,T!"„(”Siuln"'' "" frequently 

SYMPTOMATOLOGY 

and the omet"nr ^be first’ si'mnlom.' "f tbe noxious mntenal 

a fair degree of certnmti hnf of" * '*** eoinctimes be cstimnted nitli 
able frointuiMir feM;,!'* "“‘f » ”ra aari- 

ent on the ilii-i taken Sitiiilarli ibe Probably depend- 
■l-ain till, probable deiien-ol .10.°"’'' O'- ‘n»"‘' 0 '«. 

pm ibli to obtiin a lil'ton of an L 1 '■'reilm.tanee. It is u-ually 
tilt bowel- for n few dnt- t\iti, nppctitc, and Ioo«ene «8 of 

but there i- -cldoni nuich fe\tfL tW ttm'if 

thoii£;li tlic di-irrhan often iver-i-f I'ntient ronrhe« the hoopital, 

*>f the ftet «hirli ®hchtc-t exertion, swelling 

oiitbreik- «kin nnnife-tation'* will / i nnd, in some 

mtialb rapid and mat be 1 "emZ'T, Tl"*'i *’ 

In tei^ setert ci-c- the iicirt condufln ' ' ^ prc«««urc !« \anable 
now confined to bed i- orthopn^ir nnd the patient, 

full 'crioH-nc'- i- appreciated ^Tn th-T ^ ‘ "uddenK before the 

nce« of breath will pcrai-t n« lone as case- (rdenin nnd ehort- 

but will subside rapidlj under hosnitnl talking a ricc diet, 

the skin nia\ subside leating the sJrcoids^^*'"*''' ' Inpcra-mia of 

patient remain. 'n'bnMi ""tl. “s long as the 
eakened nuocardiiim winch nrotenfi'l ^®ft with a 

nnm months Thcrrart howif returning to full work 

rirnr' ” appears tn h patients, 

tuneti™ ■■ barder to elST'Sa"^ an! ’;ei';e''°eard“iae" *“»- 

-The cd^I."„Z‘lZ' LHi'TmlM'''"" 

ana.merSSp?”'’*”'" '“"able >n’d"4iL’e"Tm7!m" eaXWnVa" 
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The eutaneoui manifeuationi ire \m coimiinri m «omc outbreaks 
nnd nppirentU ran in othcra In 1934 out of 30 ca^cs nclmitlcci to tlie 
'School of Tropical Medicine 15 Miowcd some cutancou-* legion and '■mcc 
fpccial ntti ntion !i «« been tlrnv n to tl cm tlic\ appear to be more common 
than thea were hitherto Thea include a Rcnerahzed purphdi eraihtina, 
\n«eular motllmR of the -kin, hapcrpnmicnt-'tion of the c\po«c»l part« par- 
ticuhrla the face, n i>ctechial ra-h, and the cnllcil «arcoids 

The ••arco»d’ (quite unrelated either atiolo^icalla or In-tolopealb 
to Uocck -» licniRn sarcoul niul equalla ii<« tinliU a -armma, althouph 
mittftlla n • flcdia ’ tiimoiiri H n ha-manptoiiiatoin growth, it aaric^ from 
the ntc of n pm’c ! end to that of n walnut, ami it inaa he «c<m1c or pedun- 
culated It 1 - ra'ila injured and i' liable to hlee<t frrela and more rarely 
to ruppuratc 

The heart— Till-* if frequcntla cnlirped A mitral s\«tolic 
due to wlatfa^ mitral incomiitcnct end an accentuateil pu!monar> second 

I'uVd dufto c^nge't.on of' the hmg; r.%"’'”Tth:l monar\rtc^^^ 
pulmonara eastohe imimiur due to dilatation of tb^ 

In scaerr cu'c-* there arc !>i^n« of cooKMiae canhiic fnilu c 

Tlie electrocardiogram rommonia '■I'""'* 3rcnutnt''"tiirP-R 

larfcl ciwinlK tlie ItH Minlriclc «n<l Ihc nght nuriclc 

0<h.r .rmptem. -Pnl.tnf ■>«'”, oI » 
Mn«ation ami of anpic pain« *lV^, a ’tIic knee jcrk« sometimes 

.he mere,. ,n 

tension will be obaiou* 

Micrtion 11 the rule in preprunt «umen 
DIAGNOSIS 

Till. IS bnied on tlie elinieiil I"'*"'' ""}* iIlrte'Xrrliu,'°'">'“"“^ 
end member* of n famila " A, .June whicli r warm to tlie touch 

crtleina of the legs with or with* .-r-fuj cnquinci* should be made re- 

and shortnc« of breath on member^ diould be examined 

gardmg the diet of the fnmila, and ot ^ 

and questioned for minor sign* <* matched in anv other 

The characteristic erdema these are somewhat like 

condition nor arc the so called ,h«ca8C that cu 

the eruption in rerruBU "iile ut the globe) The rli.ea e 

ouslj enough on nlnioit cxttCtlv t P conditions in nhich t 

ha. in be distingnishcrl (rom ,Slnn„«.i. .elnstosomias. and 

snclling of the legs, eg the cine that calls tor comrnent hcr^ 

cardio-raicular and renal di«ta , subject is beriberi 

in Men of a persistent rniseonecpUon on 



810 


EPIDIMR Dnorsl 


C|.icicmic dropsj „n,| i|,i ,|,j („„„ 

ol s mLrUl !'n^h^"r P’yxojmrcl ncuro|intlnc« there nrc no po.nU 
ol simi nrilv o bo dpcu-cd In the «ct form, the Intent ncriod is neam 
ongcr than that of c|a(kmic ilropsa the (edema often di«Rui"e> underii- 

h"pcr™',a' there ■“ ‘ """Slpamri b) 

liMicrarmin tlicrc are no oilier cutaneous manifestations, and in the heart 

ion °thil™Sl'";/^"\r,r'' “ <0 tl 'o "'ImTniS 

IS ease to S L osl lhe«e point, taken toRelI.er Kill u-unlle make 

ea.;rshouwratreLro;i“;:s'sS^^^^ """ ""™ 

PREVENTION 

of the fh«ca«c°but*thVnrLen!* 'erdict on the cau'c 

the adoption of public hc^nltb mca«ure«”ftimeli ccrtainij ju-tifiea 

tamination of mustard ml In ll'c pretention of the con- 

measure ‘ n^K^monc oil cten an experimental 

the danger of allottmcTiVcmo In to ttliom 

should be pointed out ft mal !ione\or"hI*’!!"‘'‘‘^'! '*J ‘■''"R'^roiis weed 

on him mdirectlv bt incpectine the prt'^-'tirc to bear 

condemning all batche! Uiat ^oiln.nT * ’“A oil-pre** and 

«cctla of vlrjo/ionc nuTfcnna or ma *1*”*^^ ^ “ certain pcrccntogc of 

to the retailer cS.n^il' 

cedure as the nitric acid teet* tvInHi <l*nic»ltie'‘ about the latter pro- 
dctectinR contamination is not cntircI\'%JSnc^ 

the ^rpemone mcxicana do not nnen n the inu««tnrd and 

not hyte^ted in tlie e di-trict? thr,,?,?^" that the httcr *ecd 

nnd epidemic dropst docs nor^ecur contaminated, 

'' *“ ''’'™ *" hi. ml fniin"n"™rlour'Jr'’"''l/"''"''i 

ce and/or to hate jt tc'lixl 

-jsj treatment 

i.u ..eeme . kno„„ 

‘'ttcral da\« patient Ins been idacitl ^'inplomc arc not prom- 
«'S de' cIonS •■n.e -upm' r<^6uie for 
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cw mu't l)C tnkcn not to kctp u|> tin** rolnctcl <htt in for too long and 
if Uicro n much oMlcinn so much fluid mn^ be contra indicated In the 
Utter ca«c fiU nUo ?lioul 1 he re tneted 

T)ru.| —An initial purgation with two drachm* of liquorice powder at 
night follownl h\ two or three da\*- of cn«tor oil cniul ion (a drachm to 
the ounce), or one drnclim of Fodiuin *ulphite cecrv 
fir^l daN and c^cr^ four l.ourv for the next two dav* will help o coMrol 
the dinrthcra and to tome extent the «x!cm» but if after this tlic former 
pcr«i*t« bi*muth nn<l opium «homd w EUb^titiitca 

A mixture cmitninm!; tmeturo ol ci.l.c.)r« M te 30 "I'nims und 10 
to 15 ttrom* ol cnlcium Inctite ihnrc .lull, 1' ljrc“cnbcd ns n rovilmc 

the mcrcunal diurctiC' ^u^ll a* neptd or ccvcrc ea«cs 

failure, dipialia m adequate do*e* ahould be pven and in cvcrc 

xcne*cction max be nd\i<able i,,,« 

Complication inu-t ^ he wa'tchcd carcfulK 

be rcmoxeil from Fcrou* caxitics , Latment and the xi'unl 

and if there i* nh improvement '''J** ^ ..dcrotoinv ma\ be ncce*«arx 
field* tend to diminidt trephining or nntenor ^elerotomv m 

rROCNOSK 

rten ... . 1,0 ..,, 1,1 c..e . 1,0 

withm three to four vveck'. T' jfJe fit to re ume even clerical 

dence of cardiac involvement he will n o'dicnt will be inca 

work withm till* pcno<l an.l m the revere ca*e the P'd'cn 

pacitatwl for rev cral month* c nor cent but 

The death rate in "" ",J Vc ^mbm^Hv c d.il Death la 

in some eevereb affected families half the members 

from heart failure 

ItFFFRLNCES 


Acto'i I) XX , 
(1927) 


and Ciiopm 


Ciionu R ' 

R N (1935) 

Citomi R V 
Gotal R h 
A K (1939) 
Ebitorul (1935) 
Kamatti a a (1923) 


bdI C»av.dhv"‘ 


pA-lBlCIlA 

Ul, S ind 'St'* 


LauR B ft ol (1937-41) 


Sabkab S I (1920) 

Sev Gtm P C and Napieu t 
(19(0) 


Fiirllcr Imr IntiUon^^ A 

Ppilrniic Drop*' ‘ ' 

Fp.lm.oUm.-' 

'‘'prs.“«.Ju™" 

ImetK3lioa“ j}'^ 25 163 

deraic Drop?^ j " " 'g 313 27, 191 and 

KaUUr Oil Po.^ninc ‘ 

. F'k.„.p« in Fpidemic Drop*' 
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climcnl feature IS inu<>cuKVcakni^”nnJ?^^ «lucli tlic mo«t prominent 

e-pccialK during times of <iroucht nna"fnml^*^ spnstir paraplegia, it occurs, 

In India the «>iintnr« edicts denied lU 

epidemiology 

Tot"lo" Spaif orfiSiT'"" '"'■“nMtnl countnes, 

loiecio, Valladolid and MndnJi " ”” Barcelona, Cuenca Ciudad Ren! 

1921 It uo particular! in Nnrti Central Indian 

Son 6 per cent ofTh India) in 

of the cSihn " affected There ha> i £ Population of about a 
1943, “ Sr=.m Dfa. , IWsT.d'Mtm'rlEt 

the a.e, .5 and 30, 

1 It IS a disease of farm ^ 

a diet of high caloric value 
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L^TIHKItM 


PATHOLOGY 

Dc^oncntnc (Innt.c- lm\< \mn rtparUn! in tin rrn-((! and direct 
p\nmi<ial tnctK and in the rolimiii nf C,.ill I Ik cdl cnntenl of the ecrc- 
bro'i>iml fluHl i‘- nonnil hut tin inrmH of protiin Itn*. Ik on roi>ort((l 


SYMPTOMATOLOGY 

" 7 , 1 ''‘ 1 " 

of numttnrss ti ' I liKintlH Prodromal i)'mptomi con-pting 

o'unm lor, .Inf"® V «cca-i(.nalU occur Tlio oniet u 

L" foll„rcX i," T' “'-'’'‘“‘"I f«er ,m,l or ,t 

fc?cr' ucl, hlri cco" 'l"c-tiounl.lc ulicllicr the 

OT "lie I cr it7, ■» '"‘"m M-c- ,a part of tlic sandromc 

Mter a ncrm l of c u''"^ T'"- lu.torc i> tint, 

me or tint mu Z •'■^l>«<■<•nl nn.l- that he unable to 

u.tl, difficult' 71,0 'lu-l bt can ualk onl) 

flats £ urT^d Z Zm “ 

seldom ant re/re~uon “0 /1^0 " 1 """■ ” 
usiallt pennanent ' '' ""'■'•"'''r uitoln.ncnt ttiucli 



caent of the damage Th^fouJ ‘r ‘’'nbd.tt dc|Hmdt on tl 

meed >"<110 lira ilade ol d, laKiro 194 are reco, 
Scrad oTl !'■' 9“''” <» rai'e theZ-Tr " sliBlj On the bal 

I u in order to comnen^otn / from the ground In tli 

auho"^*: “ s uiruT'; of actne flexio 

circumdiii'r^*^^ grade the addn^ ^ maintain bahne 

d' eTeo 7 7 'or cnd< in a "Zr 1 ™ " ™ ‘b-t c"' 

the naftpnf ?( sticks to keen the nn»? mIucIi necessitate 

IS unable to walk upnght but m-ntr^”^ erect. In tlie last grade 
1 gnt but progresses in a sitting posture b' 
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tabnp ihc bofh-wripljt )n tlic hiiKl-* and baUi of the feet, nod "Iiuffling 
tho buttock forwanl 


PRCVEKTIOV ASO TREATMENT 

■Mi mca<urc8 to <Ii«courncc tin u«e of lalhynu a etaple did «houId 
be taken Tlic«e will amount to nnti fatninc niei'urc- bj irrigation 
«chcmc« nml b\ a hcltir ihdnbiition of other dnple food' during periods 
of drouglit, for example Much has been acUicscd on thc«c lines m recent 
\car« in India \Micn tlic tovjc substance atid/or the lispothctiesl antago 
ni<tic substance base been idcntificil it will prohibls be possible to take 
more specific mca«ures but it ba« been «hown tint a high protein diet 
hrgeh of animal origin will «*ua1U arrest tbougb not rcier«c, the patho 
genie proee««c« Tlierc i* hltlc evidence that ativ improvement can be 
obfaine<l b\ treatment, when pan si* hn“ devcIoi»ci{ 

rpocsosis 

The vutal fimction* /in not involinl and tlie e\|>eetation of life i* 
not directlv aflreted but the patients who are mo«llv of the uneducated 
BgncuUural c!a««, become dei»endeiit on ehanU for tbcir subsidence 
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eastern India it is not uncommon*!^'^*^' hospital practice, in 

larsenient of tlic liter for XTnL “ definite cn- 

meat IS proBTc-site and pamlis aad^npf '““"d The enlarge 

and digcstue disturbances If the condipn “""'‘“/'d "‘th irregular fetcr 
lads to respond to treatment elinmal etiHe f^'^d carlj, or if it 

appears and the child innnabli ^ cirrhosis of the liter soon 


j ^ ti-lOCMlOLOCY 

state ”7“^“ ~a?°pTrel''tKorbJr^^^^^^ eellcet tlie true 

cries of 1 100 children intili^M n children to hospital In a 

"^'“'ntoftheliterttasfoSm'li'^ (1934 1 i„ Vizagapatam en 
nnml Man.on Bali^lST " ''■?h 28 (or 2 6 per cent) 

CVirn^ 'deaths in Calcutta between IRQ? ^>^48 for the 

mo5 "‘“'d'' 8‘'C an atcrage of Si""'* “"d recent Calcutta 

— " common in urban than in Sp^X .ons” It is 

WiS omcliaa prof^or of 
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Gtosranh'CiI d.Ftntut.on — Hh ill oh 1- inrticnhrK common on 
the il-tim Mill 111 In 111 111 llini-il Ma.lri< ml Ml ore lint ca-cs ntc 
rciKirtol from liilnr On- ii niil tin- < inUnl ami I nitoil Proiincca It is 
nnt •t'cn m lull *t Uio»' 

Ate . 0 *, race, and locial .talui -Clilldroil lilliuin tlic Wes “1 mx 
months to IIMI loar- tthc ilcntitiiii |iorit.dl arc most commonK affected 
but the (U'ca'-r i« nuiictuiiC'* Kcn in oldtr cnil Iren 

tliil Iron of iHith "oxos arc nllrotc 1 but po-ibli tl ere i- a slight male 

fcKKl prc««ctl upon it 

Tlio disoasc b.s a roni«rl.ablo [e^amaV 

nn«l i« mo«t common mnonp'-t ortbojlo^ Hm ,n Hindus and 

N.n\^;rurn,i ami 4mm,u';tl,rj'.93!,l rjl-M a series ol 445 ea.es m 
iihirh none aero oillier Mohanimnlnns or Anglo Inilmii 

Tlio la-t mamriti of the elitldreii eotne fnitii nii.l.lle rli - faniilie- 

Heredirr -There t- a strong •"'''X'lirVr.iiffeTa'larh r"eaSS thj 
I- u ual tor seieril children m tbo -aiiie taiiiili to .iitler a 

cnicnl npc 

atTIOlOCY 

This IS oii-ctirt '"'‘‘"ir' 
the liio-t ttiiliiirtant tacto^ 0 )10 01011100 a and H'C 
ill balanced ilictan aflcct both Ibo , „,t,r,cial feeding 1 * started 

mother 1 . unable to nurse the cbild l•™^''''””;(!,"t" , buffalo milhl are 
^arli Tilt. 1. usualli >'7"' Xrcil TndX Proi?m ^ T ’,': 

giicn the aitatnin. arc not con 'dcc^ , j|jp main, that arc ab-orbed 

child suffer, from pastro-intmtmnl p p^^pdi an inborn error rcndeis 
are not proiierli dealt iiith bi ibe I and/or dietan (protein) 

Ihc hict roll, pocilliarll ' '”|) Toratlie cliange. 

ilcricicnei and lliei undergo preaiatiirc de^onor 

PATIIOIOCY 

A. a result of the ‘o”'' “f 

latti infiltration and later the '"cr " 1 » bKom ““'I''® 

Tlie healtha cells multipli to ceP'"™ lobule The fibrous t^sue 
fibrotic change commencing in "’C centr t , |,„i„e eirrho.is) Mid' 

deieloiv, iittlun the lobule betucen the «1 n b b.gj 

tbe regcneralton of tlie l.icr ^ o.rrhos.s .uperienc Mill, the 

Chanml. In tl.c adiaaced etage poria. 

rc«ultant fl«citc« nnd jaunUicc ^ncpima an 1 a 

Ur emm but the normal proportions 
tnincd wjotsY 

The onset insidious Dj^^^US'^rdalffU* 
appearing i%cll nourished, be 
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IS constipated, tlic stoola arc pale and paslv, or nniddv Tlierc i« flatulent 

igps^SSf 

«II>, all the Bicas of Mr ai 

diagnosis 

;.o«,’;?lb'htTMVio™K“i.-':'“ i* •;> I- r,.,„i IV, ..h- 

to be pamlcssh enlarging should be ^ l»'cr appears 

tlicro IS a famik liislorj^of cliildrcn iK in^ l” 1* ' '"‘I’,"'""’ l>nrtiriilarl> if 
snti l«o tears A loucoet to.'; .I m „d,lTo%t 

or abscess ca™S pain\"(UCTS'"‘ ‘"'“''<''1. mnabic lic|mlilis 

tin Parasites, the lcueoct?~ s “ 'oimf! rlnU, 

»n<l kola-a/ar^irju..? " »l‘lol»<iP (c«t 
"ill be excluded bj the blood coum' H,Xi ? ■'"•‘•'li’s ■ll•ca'l. 

b rb^’ *'> obsenee of tbebom d 

b "b.ence of stigmata and bt a Stne tfr' '■“"S'n'tal sjjiIhIk 
“ iHgamc t\n'»scnnnnn reaction 

rr ., prevention 

ilie measures consist of 

, ■' '-. 1 . 1 . 

Jc) Ante-natal and post natal " '' 

'7“'' 'T''""= 

1) treatment 

H" — 

later form assimilated 

Tmisri o“ioi! If t 
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flblo <lO'C'« for tlic fir«t 10 to 15 daw will u-ualK improve the bowel con- 
dition A vcRCtnbIc rholapoguc eg kalmcga hquidum mav be given in 
do«c< of 20 to 30 <frops m water, or a bile preparation 

Otherwise treatment i« svmptomatic, iron ina\ be required for the 
ana-mn and diuretic-* with paraccntc«is for the ascites Inlercurrent in- 
fection*, giieh ft« R'cnn*, ehotiW be *uitabh treated 


A change to a non endemic nrci cspcciallv a hill climate mav be 
ndn*ablo 


PROGNOSIS 


If rigid dietetic treatment i-* instituted carlv, the life of the child may 
be fa\c<J If later, boucicr, aign* of portal cjrr)io«i« a-cites and jaundice 
apjK-ar, the outlook is u*uall\ hopclc<8 

The earlier the age at which the signs appear, the worse the prognosis 
and a bi«lorv of tJic <li«ea«c in the fnmtlv is n bad prognostic portent 


RFFFItf \Cr>i 

Manms lUu« P (lOJO) l/rtHnoM* Tropfft/ JJiicrtif* EIcv rnth ecfitioD 

A. Co l^ndno 

NAftir<V4»<itri{( K and Titc- A «lo b of the epidemiology of infantile cirrho- 
Miirnn T *5 (1933) miftJehxcr J Pci/ml, 6, 85 

n*n M \ R (1934) v*tulie*on infaBlile biliirj cirrhwi* pnrt III 

Ibid l< ICd 
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Inthodlction 

^OR\J^L H^MOCLODIS L»\ELS 

rov.,.„o.,-Da,a for ..,6- 

The CAISE5 or an fjha in the TnopicN 
Classi^caUon of arKEnjid 
Tablf 

The epmfic cemc, of aea-mm m Ihc irep.rs 
AnAIMH DEE TO INFECTIONS 
i^/a?ana 

anemia dee to DIETAEV DEFICIENaiS 
Tropiral vwcrocytic ana:m,a 
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82G 

828 
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831 

832 

832 

833 


Spruo 

AiIaEMIA DtE TO COSCEMTAL DEFECTS 
Sickle celled ancemia 
Cooleys ancemia 

“Pf™*' '’’"ntcriTtor'nTother'rcsHm'iT I'' P'™ “ 

in the tropic as in tempcr°tc climates * *° implmsizc the tacts tliat 

‘hut "ith the possible ■' ■> S'Hiptom and not a 

jli'eases particularK a<!«oriAtMi common 

resnons^M ®'“Jenco that the tronic ^ m conditions, but 

P n ible for ana-ra , m the Imman *ubKct la m'" 

^ SurpnsmgK httle fltfpnf, ^ >«5 on an adequate diet 

rm?af°f°®‘'“' ‘■'"'“"nnee onhe tfiiiS“dc 'h ''T Pt'or to tlie 

treaZ ° "’at aas mitiatJd decode of tlie present centurr a 

tfiaflhe"] ' “"“unia Prmmus III'ie"*'".'''’'’*"”’ 
in tme, 1 “°®'°'’"’ '"e' »' both the Mine h '! '1“® ecnerallt assumed 
climates ’’’’’’’’"‘es nas much belou' that **'e ®njourner or settler 
effects nf K assumed that thic r<^>dent‘! m temperate 

tromeal « but no attempt n a* madoV*" ‘be ‘depressing 

P * anaimia or e\en toMnfimT?*! * measure the extent of this 
eonhrm its eM^tcnce ^^hen m 1932 the 
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prc'ciit ttntir nns fo for ttic Imlian Tc'\ A-ocuUion the 

nu«^ of j:!To*« fttiTmii amonc«t certain Rrou}w of tci-cstatc labourer* he 
fatloi to find nn\ rcliablt data rtgardinp the nornnl blood lc\rls of not 
onK the jHipulation proujw viith which he wa* concerned, but of nn\ otlier 
tropiral jHijnilniion grouji- In thn matter, ‘tropjral medicjno' was onh 
a little w a\ behind nietltnne in tcmperati. countries, w here U mtrobe, Haden 
and Ofpood in America, Uitta and Pricc-Jonc' in England, ard other- in 
the-e iind otJier countries were tr\Jn;r to dear uj> the confusion that e\i«ted 
repanbng nonml hTinoglobm Kindanl* Tins confu'ion was due mainly 
to tlie inadctiuacN of the apparatus u-cif for e-timating Iiarooglobin and 
to the un«atj«ffletor% practice of evprc«»ing rc«uli- as a percentage of a 
lanablc and unknown * normal’ •‘landanl, «o that the rceult* of different 
workers wrerc not comparable How tier, during tlie h«t decade figures 
from manv sources hate bccoim aiailabJc, «onic of which arc quoted below 


TAUIl WMI 

.Vonnaf Mo'iifarrft if //<<tAAir \a/iir ropiiSo(it» » 


N». ia asd ttttittd 


GfBBp 

Smk}»et( tC Lkcslatr 

&*« 

Hns* 

OtTllfOD 

Aocboriiy 

I 

MudrnI* Bambu} 


t3i 

1537*056 

®olfipr tl a/ 1937 


Clerk* iaddcKtoM 
C«lmUa 

^f 

30 

15 70*051 

\«picr and Da* 

3 

MiiJfnt* Itorob-sy 

F 

lot 

1290*110 

(.11] U 1036 
bothrv tl at 1938 

4 

Middlr el»*<« «jre 
14-30 CsVsitts 

F 

m 

12£3*101 

Nil] icT Edwards A 

i 

V 

— llntaio 

M 


15£0 

ba« Gupta 1941 
Whitbi A Britton 

C 

— bntiia 

F 


1370 

19W 

t\hub\ A Britton 

7 

Vji'trfw 1’ S A 

At 

ei 

1530 

1939 

t\ mtrobe 1933 

K 

L ^ A 

F 

73 

14X0 

Bmlrobr 1933 


NORMAL HitMOGLOBlN LEVELS 
It has been found that m almost cicra m<tancc, wheneicr an^mia- 
produrtng infections and gro«s dietary deficiencies can be cxcludea, the 
non- . ii^'moElobin leads in the different age and sex groups in tropical 
eoum.ics arc not significanth lower than thoxe of the corresponding groups 


• TABLf \\\m 
Dfilt from Auf>-*lin InrJ Pol>ulotto«* 

N* •" * StsBd*rd 

— D*»i»t>oo 

47 13 74 1 7S 

49 1295*172 

20 1263*141 

I TTg ; : it 

5 “ r g ■ ’”“™ i loioSz®) 

m lm.,.OTlc cliDMtc-. in the ca«c ot the Ewen .ojouraer m India 
-c tound that the normal mean »a« disUncth higher th-m that of to 
rlandard. giten in Br.ll-h and Ammcan „rc”n 

lor men M a. ahotit 17 grammM o[ hianoglobm per 100 e mm (124 per cent 

"" 'o„ torfferS, «e that m certain labour force groups much 
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AvjMiv IN rm TRoncs 


lower normal Icxtis of liimoRlohin «fUn c\i«tc(l I ikuic- an f-ucn from 
a manganese mine where nminnn wa^ cmkmu nml from t(a-i-tatc labour 
forces where both hookworm inftclnm ami milana were nrttnlent. the 
‘subjects were on inarN worker* vchctoil at rnminm after tin pro-h felinic- 

n M.' rvr" TI>c mangnm-e mine rteniits 

wcic mu'tl\ un(lcr-nouri«be<l but «'Iiowo(l no hiatt parn'itu infection 

THE CAUSES OF ANAEMIA IN THE TROPICS 

enu e anafima U hat then are the cnu-f« of am mm in the tromc-^? Tina 

bc«l ifoMlcmrmhr« “ Vm ‘■"J'''’'' I’"- "I'l'rcnalcl 

♦i.B, » rernembera that the re<l bloiMl eorpu‘‘cle'» arc like onner riirrpnc\ 

and "cnSriK^Mr"® ‘'irriilnte for a time! 

t."„ onra'crai m-JL™' "> '>a 'ntlidrau,, In ||,r r.rcnla- 

and the duration of tho hr ^ twent\.fi\c million million red cells 

75 dar-;whicrmcam tK 1 nnW^" «>'"■*» 

at a constant let el about ilir^p *‘i circiilaliriK rc<I cells 

new red cell** lin\c to be nroduced bl'^1 "T tliou^aml million 

place tlic three hundred am Inru^hr;^^ 

that disintegrate or arc otherwise ulnDtlS? million olroltte ones 

htic tissues Production nn/i '•'•‘iw-^ed of bt the li'^mo* 

blood loss from the circulation ImTiincctl and anj 

of considerable adaptation but if ** PRpal>lc 

«an> considerable lU,irbl,!SlirZrn.i" ' if tberc 

must caentualK result therefnrft ‘ ‘Instruction, ana mia 

of enthrogenesis (6) loss of circulnh^"!'!* ’i*" oi»*«l ba (n) errors 
and it will be conaenicnt to classifv^Vhf errors of er\tlirnh«is, 

major headings * cau«es of anxmia under these three 

of the anaemias cla^'ihcation 

the amemia of each particular cro'im recognized s\ndromcs m which 

cosmopolitan diseases but whcroioi ^Ian\ of tliesc examples arc 

eluded wherever appropriate a tropical disca4 is in- 

<b) dietaiw deficiencies, or^n'iVe" commoX*''’ infections, 
causes and Icicongenital defects It m.iiV” combination of tbese two 
subject under these three headincs witli n r ^^riaenicnt to consider tjic 
that tlio dinsion is an artificial me " * apprecmtion of tlie fart 

to the blood' pSrTm SeZia '« mZhicf''"''"" '‘"® 
tom, but It Mill be worth rccmsidermg thi iubJZhcre “ 

ANiEMIA due to infections 

the red cells bj the parasite, thatZtt m <loatruclion of 

to the error of crythioljais, ill A (in) '‘i ‘^P® d“® 

ttf) in the abot e classification, but there 
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1- lu.luict llnl till Iiiiiinti i-,li-imi|Hirtiointct<. tlio blood narmluition 
.<■ Ill il HIIOC iiMilional i\|ilBn ilion for llio niuilin must be found Certain 
ol).,nntiims -ll^RO-t tlinl linn n a loam oinrb Ile;lrcs^es blood fomialion 
as lone IIS Ur malani iiifcrtioa n uneontrollnl, so tlmt it must also be 
n« :i toxic hxiwpMir •unmtt, I 1 lui lal in table XXIX 


tiirtliir, ilim j-* \cr\ tTtin-ne red fell dtMructjon, cspecjalh 
i! t!if jmtient lia-« Incii rcpcntidh tiibjcctcd to tliC'.c attnck«, the blood form- 
ing nmten i! {'toml in the bwh becomes c\Imu«ted Jfost of the iron is 
^toml nnd rt utiliietl but some of the other liimoiioietic elements ap- 
pnnnlK netni rtpltni''liinp, in such ca«o, a tiincroc\tic ansmin sometimes 
develop^' whirli doe- not ini])ri)ve sjiontflneoiish , as tljc onffmja of malaria 
u<unll\ clue- once the infection i-* under control, but responds immediatch 
«ifh fl simrp rcf(ctt^oe^ tn-js* when luer extract gncn This \\ouId bring 
the nniiuu into tlie group of reintne or ‘conditioned’ nutritional d>«- 
ph-n*. I 11 (m) (h) (fli 


It i" frcipicnth -tnlcfl that tin ftnaimn of chronic malaria is a hjpo- 
rliroimr niicrocMir nmiiua While tlu writer IhIic\c« tiiat this is largch 
n mi-conccption throURh the fre<|uent n««ocmtion of chronic malaria with 
otlicr Hnunn-producinf.' condition', c// hookitorm and dictan de- 

ficiciic\ there one j>o.'«ihle 'Oiirct of iron lo-< that should not be oxer* 
looktil minrh, the fiAation of JjTinafm in the form of insoluble ijirmazoin 
pigment It M tluri fore p 0 '«ihle that m eoiiic persons on a low-iron intake 
till* 'uurce of lo" ina\ up ot thi iron balance and mtro<!ucc nn iron tie- 
lienno element into thi jininun, I II (i) tb> 


hiiiilh, in cert iin pir'on' ««bjcctoil to malarial infection for mnn> 
Map- throui.li con-tant stimulation, there t* an oxcrgrowih of the htemo 
htie ti‘«»e' in the }>o<h, off m (Ik spleen, leading to a constant excessne 
ih'tnictinn of rt<i celN, tlii' place- the anTroin in group III B 


One might es|»cct the atunim of blackwater fever to «how an iron 
dohcuncs dement m 'lew of (he lo's of hamoglobm (hnt occurs through 
the kidnes-, ajipnriiUK liowexor the amount thu« lo«t, if it is in«ufficient 
to do irn parable damage to the knlnc\ and kill the patient, docs not con- 
•tmue a scrum- iron Io«' «o that tin- element m the nnarnia i- oxcr- 
-Imdowcd imil n microcxlic nnaoiiia that often necessitates the adminis- 
(r It Kin of III or extract <(he * rondidonetl ’ nutritional d\ej)la«ia mentioned 
abo\( I i« the mure u uni re-ult of a blackwntcr fexcr attack 


It j' llm- niJpinnt flint (ht animm of malaria is xerx complex and it 
i- perlnp- not -urpn-mg (hnt writers Iwic been reluctant to commit 
thciii'che' tu a clear cut 'tntriiient as to what is the characteristic nna?mia 
of till- ili'ca'i 


In tlif mnfariil alluct m llic iimmmc I iwo w often blllo 

OMdoiicc ot unimn I'ludi •iied'ls ■“"'umtj to the raatami 

loxm' ifnclo|« If -ucl. a pcr-oti la gi'cn specific treatment for tse 
malnni: mimcilialcli, tlic nnacimo can nsualU be ignorMi Honeicr, in the 
non-immunc nilult and m children ana-mia is fairl> con«tant 


Tlio Jcgrrr of tlic amcram mil natneafij aaip ^'.^irbrucht 
In a .mere nwlicnant tertian (/alaponim) Mock that is 
rapRllj under control, the real cells inaj be "hiueed by ns much as tno 
million, per cubic nulfimelre m a fen days or in a f ° y * 

m a fen hour", but the reduction i. nsnallj far more gradual and seldom 
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tn "‘■""““""'*'■>1 I’"'"" O'tl- «n nculc mnlnrinl nllnck, rclurn 

to noimni 15 iisunlh Biiontnncoij. once the riel cell ilc.truction and tlic 

r“''J 1"''™ ">'■ l"f'noi;lobin fails 

Jelm* ‘btre IS a [icrsislcnt rcticuloc> to 3 i«, an carlj 

”1,1 1° "'"'"na inn\ usualK be nnlicipnleil, tlic rccosnition of tins 

arc cants In t ic I nouri>liC(l and debilitated it mas be nccc-nrs to 
nmnmt'°'"'i“ ' " ^ 'Aments In tin form of liicr extmet 

d^asia'a d'KSTlln^ffl 

Orel’ it’mastemluXT Fmal™; in extreme 

Met triZn oXiTz 

tins make, u a true clirt ' s 7 t"ll‘' '“'“'I 

markedh microcMic and lixnftol.r-.t" ^ «luc!i is U8UttlI> 

dictan iron is ‘JUfTicicnt i» conmonsli't^. iP no amount of 

fections tlic lo"* of blood i« suph iron lo«s but m inodernte in- 

diMdunl ncio on n ^,^(1 iL mtnU but « W ‘ coinpcn«ntc(l if tlic in- 
containinR onh tlic imnimnl imn subject i* tnkinR n diet 

to uii'-ct the balance and sufficient 

conditioned iron doficlcnc^ L^mm, I B (o"lbJ ' 

111 \iliicli the bEinogfobin^^liJe? dws' tlicrt arc some instances 
po«ibh a toMc elonicnt al«o in ‘ po that there is 

A (nuaj Tbe See of m group 

few conditions other than anc%ln«»ftn,.«*i" extreme, ami tlicrc are 

diice a micron tic liJiiocliromic anxilmi nf'd'^ liTraorrIiagc tliat mil pro 
Rliibin IS as Ion a, 2 crainm™ iier ?nn * "’ decree, nlien tlie liieiiin- 

eztrem, tins infection sliould a!«a,s°L su‘'i«t«l 

t. itio^n'clTn'mlLTli't 'rS™ '"S'": """I-” t™. ndminis 

nbo^e The worms mus™.rretrremot'l' 5 !' *" 

<«ce ANciLOSTOMiAsisj einoAcd or the nnirmm will return 

considerable prolifcration*id?be'tf”f* reaction in tins infection is 
out tlic bodi This proliferation is am ° '"''“'bellnl tissue tlirough- 
nd in that confined space it cronds oo? nn I j°^"ced m tlie bone marron 
l-niopoietie tissue this fiHecXliSiirmtrrupTA'Lr*'''*' 

van den Bergh reaction is usually pS, - The fact that the 

IS nnf i m ‘''“t ^ond eaSl of li ”” “ ‘‘■'‘■net reticu- 

IS not a negligible one Other t)osaiW« of the ana-mia group III B. 
toMc depression of the bone maS LTvS azar are 

Under specific treatment for ''^“'“efon 

normal and there is a steady impiSrmlL'bl 

*n tne blood picture, but the 
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normal ma\ not be rcncbwt for ^cAeral week* Tlie administration of 
hT™atimc- dor* not unmlU cau e nn\ material increase in the rate of 
improicmcnt 

Orova fever— The nnamm m thu condition parallels that of 

, \nf nnn i« iiol u«uall\ marked in the earlj stapes 

In the later etnee^ m the nati\c patic of^aticnt becomes 

iSrpi'c a^rindiCnHo l" d.ofar^ mc«N and lacks the e^erg^ to 
Mork to cam In' food 

^ t j . —The meehani-m of the anaemia is not \cr> 
Acute febnie eondii.oni — Ihe mecii ansmia i* common 

’ " ':Lm. 

dt'iolho .Ht «.c l.kch .0 occur „nd .t 

can be placctl m group II C ana*mia is 

In ydiou- feier » i= not ha^molitic m 
not unmlh prominent .1 fa, lure of the damaged Incr cells 

onpm but hepatic 
m di'po'inK of the rro<luct' « t ^ 

Such anaemia a« occurs m«'t al nronortion to the 

In inccllcm lie anwn.n nia% W c°J‘'‘*f'„J , iJ'Cc^Bc acUon bi 

(Cicnli ot tlic di*cn-c ,,< uo~ and the antenna mu>t be 

the baelerml lorin. on the hamO|>oiotic 

proupcil as I A (nl (0) PAu=cd b5 bacteria 

ntntorrK^oa£?jJ:fH^^^^ 

that 1. dne tolo-s ot W.ood " » J"‘ 

more frequenth subacute 0 antmia is due mamlj to 

In the lo'c' '„‘umald'%i«”ta I B ether Bub group W (c) 
malabsorption it is ® ,, jj^mc apparent 

or (11) (c), u«ualh both el „»„,! that the ansraia is due 

In chrome ammbiasis it but tlie eudence for this is 

to toxic ab-orption Irom the int^ g„„p I A (n) 

not entirclj 6 atisfactor\ , obscc's is often 'eiy 

administration ot Ii; cr cxtraciim 

an csBcntial part ol the treatme . latum has been re 

Other hclminchic mf«c»;^-^fiUia but the causal relation 
puted to eau«e a pemiciou 
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tliat IV capnbe of cniMOR a macroc\tir nminui in rxiunincntnl nmmn!-* 

1 lunmir.? f " ■' <l>"' H'l* nnamm 

a iijpoplastic (l\splasin of toxic oriRin, I A (ii) (o) 

Tht eciiisto^omcs prodiii'p an nminin of tlic KCondan t^Tlc lj\ rnuona 
blood lo"3 in tlic bond and Madder bat there k oMdence that tliev al-o are 

.0 t.r,rer':tT, ,r.,r?;s'',r,„"ri rfXiJ'rto™;;^'"""" 

ANEMIA DUE TO DIETARY DEFICIENCIES 

Tropical Macrocytic Anamia 

drevr”;r.',;;i",o?„ "'v' "" 'a....- .M.rt,r 

»a» common amonr-l both men iin.1 !'«. *" •"'‘‘i!}'' mrluf, thil 

prcpnjnl women but nlndi ocitirrfwl irl\ rommon nmons’t 

the omi udminidrition of KiitoKMsI »« » Hoiiun wii« nirable by 

tropieal macrocjtic ur3?mu iin.Pconri,lere!l* llm ronililum 

‘•ondition t^t'iderctl ii.,t ,t ,rimiin!i » niitntionil 

««r irruing^v^ipjil lonipliim Miiki. ni»i 

me mueh la ni. ol a .'ejr. before dni not 

““"■“•."i' ',' Ib.rine^ol the derr.'e of die 

wnitj, blit \till, cljinietl thjt hir i.n.iinii «V * ‘ tn'Jex wi-* abo\e 

Ndpier (1936) po.ntctl out that all mur. V'""'*"''" """ 

niHnnito or Iner cxtr.rt uerVn ‘‘‘•iirrine in tin tropin 

ki^'^ ntJtrocMit 1105*1111, tii.i tt ** ’’ '■our unit tt it lliirr ««- n 

was shown fK-i tk- . .. " T* lM>o It 

'r'cxtnei'” ' " 'i' Iirninoiw anTmit 

t,e“°dS s'obM. 


«. .ho,™ ih». .h;;™";;!,'!? » “"hi'mor,:, “i"!; 

I'orified Iner*eTtriet"r' " 'i' "'** I‘niinn,w an-emli 

?h.l were 5, , u"'S") '™aieol rcorr'e- S'?,'' ‘'""J' >M9I S'.bw 

the other i«-m.no.i. mrmnVi U,o'o?c'h nT‘" 

•'ll iiio one lund nnti sprue on 

dCTlOLOCY 

*fi™ncr'bSr tl '"“"“ejlie anTinia 
m the majontj of ca.e. ,t ' ‘'l'"' « slronB cudence that 

*sorde malaria, and other „fecCf‘l“?"' nhi? 1, bo °el 

eomplex and protein, it ,s probabl, Z‘Z,„T'r’'"‘ «'= '“atnin B. 

lo^loo- 

ti«ues whirb^do ♦ Apparentlx there i«t m and there is 

that there ' a w exc™ u,?' f""’" httmolitie 

b\ the low dietaS ^^opoietic replaced, so 

the macrocytie type « -bhrerl, eo thar'lll'f Tm 

anion,,. 

pretioua l.„ton of diacnterv and/or 
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iml/iru Uh\ nri ino'th xi^ctnrmn^ who-c proUin intike is low and 
llidiisli 1 jnrticnlnrh low U cnmpkv intake lm« not alwaY 

demon-tritiMl a inarkid inii>ro%(‘ment •■omeUme^ follows tiic administration 
of tin- Mlniiim m tlir form of mannitc Howe\cr, the absence ^ 
ninmnablc resj'on'-c in tlic prc-cncc of tin fatu* and tlic rapid 

‘a7milcrn7cK MMre r i-^c^ after lU removal at term or^premYurcb, 
the pO‘Sil,lr action of a pre^nann toxin prodiicinR a conditioned 
defirienr\ 

Anotlar ‘ucct'lion i' tint it is a relative ’ dcrlclenc^ like tint known 
tn occiK in tli( Sh of iron deficicncv m prCjOiant women but 

jiKirtalitv i« low 

rorrroX„ron"o,'.’’;o;’d,“/.nd 
dictnrv drfteicnrv UM it miiv lie »>» e ■ r,_jtc bowel ovndroraes such 

,K„r nl)-,.ri.l.r„i, « „ „mbmntion of 0 poor d.ct 

a« jpruc or pirn -pnie. be due to the super addi 

and repeated nialariM or to an\ combination of 

non of preimnnev to nnv of tlK«e tliree eau e-* 

tliim 

EMDEMIOLOCY 

r > In orihral -.everal instances of the preg- 
'inci Ihf mniUtirai " f'''! Jc roimlrics but it l« nctcr- 

tnnn fonii tine bcin rcitortctl countries It lias been 

tliclc- fientialli n ill-'’" 'mX, tlomcal Africa, flic West Indies 

X"?„Sl’’wi;Xn "ll’nlll >-;.abli’l-l I™”-! "> 

coiliitn nlitri It IS 'Oiial't ee or settlers 

U oeriirs iininlt in lln I"”’' ”™"«rataoTnn> nge, fT 

m trojiical countrif* It n‘ft' . luu },fe, and partl> because of the 

rommon in late ulolcsroiice “"'I '"'l " “ XXionest nomen than men 
n»''uriatitm witli propnnncv 
but it omip* in both sctc* 

‘fcond jireini ineies 


late ndolc-cence ami amongst women tlmn men 

n-ucintiiin "'>1' ''iI\””TiiorrircqucntK nb«er\cd in first and 

on.l preini incie- ,, , „ie„t in the 

Till eoiidition sbons eca onnl t„ be correlated 

second bait i.I tin tear ".India, „„ll,cr and mon-oon (April 


Till romlitionsiionss, „„™„rcd to be cotreiaiss. ...... 

second bait of tin tear ,le hot '' ealher and mon-oon (April 

lack of tre-b Mgttnblf- and fi' diiriiip 
to October) ranioLOG-r 

tlur k,.onl.lnc of the 

Blood picrnr. -The per 100 » cm 

XrXlleruXm tXn .OO jd Xpu^^Sar 

1 nomiocbromie one The 1 nci^ , psppUj a Ion spreau 
tends to retain its normal shape and 
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hke tint of pcrnicmu^ an cnun PoKclirama^m uiul ani^ocv Iosh nrc u<=unll> 
ob'cncd but nro nnt parliculnrlt mnrk(H Nonnobl«xt« mn\ be found 
but not mcRnlobln-t-j 

Reticuloc\ti« will n\cnf»t nbout 5 jicr ftnt m tlu biimohlic fonn, 
but uill not 1)C nl o\c I or 2 pir cent m tUc other form*' 

Tlio IcucocNle c(unt n vi'-walls normal or ‘^liphtlv rfti c<l The ucichtM 
mean of the intdified Arnetli count bclon 2 0 Dicrc nine be n "IirIiI 
rclatiec iiicrta t of l\mphoc\tc« 

In the non liTrnoletic form** the Min <lcn lJcrj,li tt^t mil be ncKatue 
but in the hirmol>tie formi the inibrcct tan dtn llerpb te^t esill ?Uoe*. 10 
milligrammes or more of bilirubin tier 100 ccni, nnd in f-ceere ca®cs the 
direct Min den Bcrgli tost nia\ nl<o be iK)«iti\c 

The sternal puncture docs not usimll\ shon the presence of true lijemo- 
globiniacd mcRJiloblasl? (Ebrlicb®) but tberc i< a ronsulcrablo increase m 
the percentage of ba«ophilic non Inmoglohiniied primitive red celN mth 
finclj stippled higlile ‘■tnining nuclei often referred to ns mcgaloblnsts 

Gastric acidity Acid i- tisunlU present but in the innjorjt\ of cases 
there is some ilcBrec of h\ pochlorhMbn 


SYMPTOMATOLOOy 


The clinical picture naturalh taric with the degree of the d%gcrn*ia 
and the g\mptoms arc bn«icaU\ tho'c of ans ana-miA lack of cnergj, 
breathlessness and palpitations on slight exertion pallor nnd snelhng of 
the feet In thi« condition the conjunctiMr sometimes show a sub icteric 
tinge and the mucoua membranes nrc a faint lemon colour rather than 
the alabaster white of the patient with Inpochroinic iron dcficienc> 
anaimia The tongue ma\ be «orc nnd shghth clcnuderl but the ficra red 
tongue of the pernicious amcmia patient w rare There maj be cardiac 
dilatation and hsemic murmur® but tlicsc arc lc«s pronounced than thc> 
•would be in a ease of iron deficient ana*mia of the «nme sc^cnt^ The 
pul«e rate is usualh rapid but fc\cr is unusual 

In the lijrraohtic ease® the spleen liminlh i nnd tlic liver (often) arc 
enlarged 

The tvpieal clinical picture will usualh bi o\cr«hadowe<l b> the deter 
mining tep bowel disorder and/or pregnanev ) or other associated condi 
tions 


DIAGNOSIS 

Tropical macrocvtic anarniia lias to be differentiated fn) from per 
nicious ansmia and <bi from «prue and para sprue 

(a| Pernicious anamia winch mcidentalh is rare m true natnes of 
the tropics can be excluded b> Uie presence of hjdrochlonc acid in the 
gastric juice bj the absence of hsemoglobinwed megaloblasts in the sterna! 
puncture smear and b> the absence of appropriate reticulocjte response to 
reftned liver extract (anaha-min) m ordinao do®es as well as bv the absence 
of man> signs and sjmploms of the true pernicious anaemia svndrome e g 
the raw beef tongue (verj rare in TMA) and the neurological symptoms 

(b) Sprue and para sprue can be excluded bj the absence of the full 
sjndrorae of cither of these conditions It seems verv probable that m 
manv cases of sprue the anamva has the same atiologj as that of TMA 
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tat TMA 1 ! not n con-tont port of Ike epioe O "’The”-™' 

nmptoros of tpnio pre-ent in the ninjontt of ca>e. of TAfA The ame 
}< tnic «iU> rcpnnJ to p^rn *pruc 

PREVENTION AND TREATMENT 

Tfie .ll.oa.o <lc». not «e„r nmonp-t Jl'CEe 

rrntnrorMrtta'uunnn“eteT.n the picnco of the other ...olopieal 

'“"”■ 1^,0 treatment m the oneompl.eaM ej-e 

fraet.on Afarmlte (vepett or t”™ "Vff,,’ „to„e ,ull effect 

be plten in pencrous ■'"“"o* “(ten ififncult to persuade a patient 

a cure m a number of ca i , but ..i.tfli do not appear to re'pond 

to take tins amount and liter soup, or liter extract should 

tberelore tt bole liter to oral admin, -tration other, 

be plten at ttcll ‘^omc patient ^ ^^nters experience far better than 
to parenteral Cainpolon The refined extracts (c p ana 

ant other liter extract for Pa'h"’""' (jpg dallt I to be eScetite 
bainin) bate to be piten in larpe dose, ,2m nip 

tVben prepnanct i. the •j'‘"”“'|'^be“mpon‘e mot be disoppoinlinE 
should be pitcn in f'""”''* ‘J’ "1 '’“\„e ea-^ an.l o' o"’" ^ 

™'i’reTare.""Sort,;';X.l ' 

ft cnticnl pcncKl _,„aptnt will not u uallN aclucsc 

Tn flic hxmoK tic form «"*' b»t reduction of 
antthinp a. the r^, C o, bt ttinp the .pteme artert often 

htic bed bs rcino\fll of the /' 

pnxiucc^ n eon-nlcrnblc improAcment 

PROCNOSIS , 

cam prepnanct to full tc piTecI impeotcment aitho unsuc 

term, ,t is n-uall; ',"’P°“''’'', .c Tc e«.e, eten 'bis ma> b un 
tion or premature labour la ''>5 ^ b, it "as 36 per 

ccful The infantile roor al.tt I. 'erj 

sene. (Napier and Fda.rd. loc end the propaosis 

la the hmmolj tie ca.c. repeated relap.e IS 

!8 on the TV bole not pood . - ... dnt.ht it is 
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tcralh and in fact m some cn«o- this to tip tlir hdaiico and caii^c a 

coinplotc roinivsion of all gvinptoms nUlimif,li m the fiilK.(le\ eloped smi- 
flroinc dictctu treatment aKo is neecssnf\ 

ANEMIA DUE TO CONGENITAL DEFECTS 

‘■Ir'l'i'iK oxam.ilc of n tropical 

Staled ml ncl’rl' ”F"'" ‘‘•'"I'l'i mainU in tlic United 

Italia; rLl A "" "f M«l'lorraninn .tocL, 

Italian, (.reek Armennn, or S\rmn IIoncAcr. -ctcrnl cn«es hivi been 
reported from India Referenee should perhaps he nuulc npain here to sprue 

“"nln™ h„rT"'' r'l’’’' ''‘-n" '( tlic ™e;al Zk 

climate ^ ' ‘''''‘■''‘I’'' "''‘n "'R '■"I’Jtet Inca ,n a tropical 

A diort dc-cri|ition of tlic former tno ronditlon« mil h, i.ncn lure 
'icklc-c^f trnit^l'Tmklmi^r**'!'*^ illHji'i inU't not lie confllxcd witll tlic 

cTo;'^"9tr\r„'t'=™rn'''"~r'^™ 

tianain,t,;d l,ered.tari4 rn\ro;;rnrM;mll,m, ci:aSn;t!c'‘ 

cell trait Fen' nmkcnti'c '*°i "'H' tlic aickle- 

ndniixture of nccro blood TI.o ^ iPP” lcP'’Ucd m jicr^nna upliout some 
fir>t a ear of life ino' l natiS s I'"” '■'•en dniBno-cl durinR the 

tno decades and thei .eWon. "nriiirtlm llll ^1^’" "" 

tion of thfilmn^'^ Jbln m UicVli' "1“' ‘ 

as for example « hen a local ano»<t.min. a!/ ^ ^PP'‘rentl\ nNo m lao, 

The slnpe of the red cell can hi' b\ constriction of n finger 

^' hen tills sicklmg occurs m the enmtin'^*^’ H of the blood 

of the sicklcd cells apparcntlv rr^nltl tiS'UC', an aggregation 

Man\ of the sMnptoms for examnic tho occlusion mn\ follow 

elsewhere the heart chances crises m the spleen and 

ulceration in the legs maf be Puhnonnr\ changes, and tlic 

organs and tissues The comnenefttnr^ i ' occlusion in difTerent 

account for the bon^ chan^ I*%,ien.!as,a of the bone •nnrrow will 

tonioljei?TthV'deSe'’H'S *>> “rli 

' '.'fl"' foxicmia and further L I™''* <o the iieioil= 

A (,| 'eKImg Tlin onTnin mar be classified 

Blood picture TIia rort ii 

000 per emm and the hsmoafi"' =000 000 or eecn 1,000,- 
iKcp" “n a®"’”®'”*"" '* “SMIK Proportionatelj Tbe mean 

a ‘’“•’end entirely on the .S !F' "“""ol ''mits, but the sue of 

of V”'* e^Wle in Wgenat.on of ti.e blood botli 

'“"R'stion the mlu mVl h??""* ” tttcr an extended period 
±°" i””™”' " ““R'l-eired cells after 

Sstam?'' •’“'“‘“ge >e belncen 5 arid 2^1.“'’'^^” “JEenoti™ The 
conslantlj present, from 1 to 10 ncr im 1 ^® leormoblasls are 

™ ‘'“coejtes In a rapidh draiin 
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.imiilr fAon VMtIiom imifl. lii.Moii- ^cnml- ciintt^tion, Uicre arc u uallj 
nckli crllc nrKOnl, liul if a ■oM »cl iircpintioa matle tlic 
iinionti of fill c'II‘ "ill Ilia ’"■''Ic"'' 

anamia after out fcanlioa 

Tliorc a tcliroCN la-l- nitli « bn,c moaonaclcar iacrca=c and a Ictt- 
aanl flaft m flic Arnctli count 

TI,o indirect ran den liersli reaetion i- ‘troasli poutiic 

Srmptomatalogy n“unlh a 

?:,rT,“s,e“\ar\u.r“C:n,*^ , 

■me main aMiiploin. biioad tlace 

naliiell wenknee^ and *‘^aal!di-‘'at^; an (|,p jo,nti, pains la the 

he a Ion irrtnihr feicr nr ri-o to | cmcrEcnci, enlarged and 

alalameti-tlmt nin\ unnilite eat innnife-lations elironic 

painful ■pleen.eaniinedd Ilian iw defonnitie — 'abre 

leg ulecralinn— •miliar la \nrirn.i 

111 , in .ealii..,- anil kaplia-i- „.,e„pora=is or 

a..eJS;:;1SS Inir-S'lipuLf f th. -kul. .a -o rCma tHoro 

i« n \cn iii*\rko<l t<lrtun«lt^ of tiif ^ anffimai but 

Diagaoii.-hicklinp alone !• not Cl idcaec^a^^^^^ 

in tiekle-eclUd niiTiiiia, if the Wwl ,„)ccted into 10 1'" 

Birinpc lileail -pace lillcil ''ithl''l'''''l ' , 3 q cO per rent of the 

neutral laminlililndt m "®-’ ""Veananal sieUeil cell mil he found 
cell, mil 1.1 -leh lal, “''irea- an 1. an a«m _ 

in the iialient tilia -il.ipla '' „eo...mended ha ttm-or 

The tollamne finiplc iiiellioil at c 
andllurch ll9Mt «,, , nd mflitr 1 /’“l’ 

lie 

a.r frre Mtinc nneJ ,lX ind 2 luc of dr' rot->; „xh 1 .tion of 

taminjr 3 me "f .inl wnth Ut«r«n Oo 1 'f"' «,n"r,!,p ttibo «hifti 
immrilnIrU rotk<<l ind • ,a filli 1 immo Mt' I' , ej-jip rr=t of Iho 

the K-tmilo INrt of 1U< o .ton ... ‘ /'"”W . ^mtlr^ nt>l thr F.mi lo 

IS corUd .ml j I .<-<^1 «" I rWioc'or fl. fa «>»•*•''’ S lol '•o''"' Vj 
M midc .. (nn irrrrd !<• <| hr .ijnrrnt f'®"' of Puklecellod 

l.Ioofl) anl fillod ^ iho .t.onwlos in lu ob-er%cd 

Bnan... Ilo .lifformfO ‘’'’‘’“r", '^...ffwnre of 20 n.in '' „t |pa«t the 

hou? ...11 br CO or 70 J.un ..cKl. crilrd anT.n.. 

aftrr ii« Bhorl j. t.nio i. » 
ncklfxrll ln.it 

Treaimeai-Tlii- is aamptamatic onll-^^ 


Will often 


Treatment — Thi' ja P I imnro\enients ' 

Peogao,.. -Till. I- aln^ thc’cr-? three decades 

oeeur, hut death u-uaU -"^'indiraleySme it ™s 

thenfore'KniprX-ac^nJa-chaayndranie As ,nd 
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first belle^e(l to be confmo<l to inthtnluiils of Mtditorrantan slock but bns 
rcccntK been reported in ^e\crftl Imhfln clitbJren tNnjner blKirtcn and 
Das (»uptR 19391 nmt one Cbme^e lFo>*tcr, lOlOi 

Tlic moot clirtrnctcriotic feature of tlic {li‘-on«c Ibe bon\ clianRCo In 
ilte lone boneo there is tin inercft'c in the tiictlulln uitb tliinniiiR of the 
compact bone Tlie Kcncrftl dccrcaoc in the dcn«it> of tlic medulla Jeates 
the trabecula «tnn(hnR out forminj; a cliaractcnilie mooaie pattern in the 
X ra^ picture In the skull the dipbi is thickened to st\eral times its 
natural tluckne-s \Mth perpendicular striationo >.tnn<hnK out to 'puc the 
appearance of hair slandinR erect on the inner plate of the skull the 
outer plate boinR iniioiblc 

The blood ]iicturc is le«o eJmractcristic am! boo fcnturco common to 
other cxamplco of the ion Jak«elni sjndromc Tlit decree of anaemia is 
variable but often con«idcrai»le Tlic ervthroe\tcs \nr^ con‘‘idcrnb\> m 
site from extreme m:croc\to«i« to extreme nineroc\to«i« but the mean cor- 
puscular liTmofilobin is lou so that the anminia is hipochromie Tlicrc arc 
frequentU tarRct cells prc«cnt, and inan\ of the red cells arc di«tortc<l 
and fragmented There arc mam nucleated re»l celU, moall% nonuobIn‘>ts 
and alunis a di«tinct and sometimes a mnrkcil — up to 50 000 per emm — 
Itucoci tosi** The van den Bergli reaction indirect, i« u«unl!\ po«itnc 

The 'uiamm and the large head arc the mo«t striking clinical feature* 

The stcadv iirogre** towards a fatal termination i« usuaUs unintcr 
ruiitcd If the sjmptoms appear m the first venr of life death u«ualh 
occurs within six month* if however tlicv <lo not apjiear until later, the 
child mav survive <everal vear* Death i« u«unllv due to inlercurrcnl in- 
fection 


INVESTIOATING ASJEMlA 

The cau^c* of anamia m the tropics arc thus numerou'- and varied 
vilicnevcr ana?mia is su*pccto<I m an individml or m a group of indi 
vidual* an adequate lia^milolopeal invc tigation including at lea^t Iiamo 
globin estimation* red cell ami rcticulocvtc wjiitc eel) and differential 
and platelet count* nacked cell volume ll»*ematocnti and crvthrocvtt 
sedimentation rate o<timation* the van «len Bcrgli te*t* gn«tnc analjsi* 
and sternal puncture *liauld be caiTic<l out In the ca*c of a group thc«c 
examination* *hould be done on a random simple of the group with if 
po««ibJe a control sample from the general population The i>o««iblc cau«cs 
«hould be considered (see table X\IXi the ncee**irv para*itologicaI 
examination* carried out and finallv the diet* *liou!d be review cil and 
po*«ibl\ a tlierapoutic tc«t with iron made , 

.“'"1 “ “I-™’'' t" 

Ihoul tW '» «>o ot tlic ansmin Al 

tliouah the cau"e e>cn m one indmdual is seldom n aincle fnclor the 

“oSr to""ncgi;B.Mc'p‘o 


RFFERENCE& 

Cooes. T B „IUe P (192s, 6.™. o, bplen.o„,cgs,, Cl „dren 

il!!* and Peculiar Pone Change* 

» AmtT led Aoc 37,29 

S J 119331 ^ ‘“d s.rkle-oell Tni.t 

dim / r A/e/ 7, 769 
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Inu&duction.--Tljc prflcljpnl imjwrt'ince to the ordinan practitioner 
ol at)\ knowJctlgc rcparding fnnVo And fnnko lute «« often quc«tioned bj 
tlic lopicnlh ntindeil It i« ehfiifMU to refute tlmr nrgumenls on «tatistical 
pToun<f'‘ tlie annual incnlencc of fntnl <nake bttc (out«Jdc India) is less 
timn 0 005 l>cr nulk and probabh not one tcnili of tlic subjects mil Iiate 
been a\ itlim reaeii of nic<!icaf anl Nca crtbele'*' a pr ictitioncr in the tropics 
"ifti no knowlealpo of innke* wifl not «nh feel Ium«elf ilUcquippcd but 
{lerliapn once durinp liis {jf^ |,c will encounter a cmc m winch a better 
knonledpc of •■nnkc* mipht ban lieljicd him to «nic a life, and he ml! ecr- 
tflfnJi often find himself ttt t/ic emlfam"^in(: po'/t/on of being quite unable 
to make ci<n a rensonaWe euo«* «• to Hhetber or not a snake brought to 
him for idrntifieition i« {wi'Oroih 

lurtlicr, it \< the diit\ of a practitioner in a tropical country to famih- 
ante !iim«oU with tite commoner «nakcs in the locaiitN , and tins he cannot 
hope to do without a knowlcilgc of the e««cn(ial« of herpctologj This 
riuih IS important from two points of \ic«— firstli, in order to be able 
to recopniie and aioid or (le«(ro^ tJie poisonous snake®, and, ®econdIj, to 
econentr the non*iwr<onous ono», ®o that thcA ma^ not be dc'tro%ed un- 
ncee«« 3 rjh, hut rather cncourapnl as the' are often Ji®cful members of the 
local fauna in that mini of thero kill or frighten n\\n\ rodents and aUo 
pjnallpr fwi«onoii« snake® 


CLASSmCATlDN 

Snake® belong to the ela«s BEmtiA 

The cHse REPTlLlA i« dixiUcd into twelve order® of whicli eight are 
extinct ibetant reptiles belong to four order® 

1 Crocodilia— crocodiles, alligators, and gav lal® 

2 Chclonia— lortor-e®, turtles and terrapins 

3 Rh>nchocephfllia~rcprcscntcd bj a single Imng species the Tuatera 

or Sphcnotlon (HaUeria punitata) of iVew Zealand a lizard like 
reptile in w Inch the fnees of the mednn ev c can 'till be made out 

4 Squamata— snakes, liiard®, and chamselcon® 

The order Squaroata is divided into three sub orders of which two are 
etill extant, namcl> 



838 


SWKfS AND SNAKf-HlT» 


(I) Opliuha (or '“'irptntest — ^-nnkco 
O) I arprlil n — lizarl" an«l rlmnulnin'* 

In tin bill) onkr (»nuki'>i iitxHit twtnt\ four hundred f’i)ccic 3 

lm\c been <lc«rrjl)rtl of winch o\er three liun<lred nrc “uflicunlK poisonous 
tocau'^c fatal elTcets in nnn (ii Indm includinK Hurma and Citlon there 
arc at lca«t 330 ‘■peeies of bnakt- of which about 70 nrc i)oi«onous to man 
(40 terrestrial ami 30 marine bpcciee) tins h the onl\ countra in avlnch nil 
the faiTulits and sun families arc represented , 

A TApliloimla 121 I cpti)tAplilo|nih, (3) 

ts; Coiui,nd?°',t {tr.da A.nbUcopl.alKla., 

In .tTIllI”"”'; M'ornI of till larRi^l con.triclor fnnlw 

'“o > 'flionm. nnil DomT llic former includes 

atCns n ntml ? I" Uioii llic lurfic^t snokc in tlicuorld oliicli 

larner me h end, The lloidir nrc not poimnniis liiit hill llie.r 

larger prea bj coilin„ around them nn«l crushing them 

accorTimg fS tlTllSurt ‘nd*pomion of“tlrar'/Mc^^^ "re romctimcs srou|Kd 
Ihej ire knoVn'^n° IC'l.Uln ' , 

deteloped from the front tcefb^nn.i if tlio fnnps arc 

leroEljpha ”porrpo™Wore/l ‘ P™ 

lijpoderniie 8>rinee needlosi ihci i liollon tubes (like 

lubel The fir.t Three of tLe""? n"”"" “I ">'enoi;l'pl.n 
Poi'onous and liighli poi-onous eub’tnm?''’™'' Poi'onous mildlj 

and the la«t to the I incndi tL , ■''speet" eK , of ColuhridiF, 

of their fangs arc incanable of mi PPe "nakes from the position 

but their bfte ,s nZ^fidess 1 rn™"' " .'“‘.“J acnom into man, 

means actnclcss po,so„„„s 

mam charZterisLrnn'uommonCT snec*''' °P'‘''l'u "db their 

and (6) " '“"'■noncr species nrc shoan in Table XXX (a) 

IDENTIFICATION 

cedure ?hZZ5hfrm°ain*'o'f a lilglil} technical pro 

tologist It takes account of the chaS^ "'“t' espeeiallj the herpe 
the arrangement of the scales as neU asTl.» “ ‘''‘h and of 

fnr ^ It is possible bj the studi shape and «i 2 e of the 

Thp* K “pecialized ob««er\ er to m«l characteristics alone 

The charactenstics to be studied are -hown m Table”xxxf ' 

be sufficient to di«tmg£rh°bet“^^Jh^^ Purposes, it will usually 

species of snakes ^ poisonous and the non poisonous 
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?|S-SsES.S.S£ 
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-3 ||St> 
&.<3 


i|l ifil ffiiri fill! I 

E.=^£ 3 ^-Sgsf fcS— *1 e 

"fil 3 


II? I si 

3 I i: s-ei 

I|ii 5|i| 

i.§-£S. J = SiS. 





842 


SNAKES AND SNAKE-BITE 




lie ti L ilpel 
^ Ic”^ si 
I t£l ll^ 

il ]{! 118 tliill 

ilipT fijfll fill II 

4 S ?-2 S 2 ■§igl95 s?*-??. 


!fa.*e5-Cs ■«<R*Sb.2 C 

SSofiiCH aC^4ic 5 


I P6 1 14' iiISP 
I||S| S. li-a i 3^^ T 
^F|i !■ SI 1 iCis, IM'lpf 


“■B ® - 2 

-S'S 5 S S ? - 2 
*3 ?5p e .,r 


|P| 

ie?^ ?-3 “■? I 

Ss|ii|llL?i 1 i 

2 * ' * " ^"C g g ^ 


- |"‘ 1 "-|ll| |l|flJll 5 ll-"^i|llJ 

|»t!i.'^ij Q7-iri^-5;8 sirss = i.«,-if 


s=-=Eysj 

cob, >J 


‘=i“®g.|-s^=sS|.5’is^sai»s 
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Identificdtion of Poisonous Shakes 


Character 


Ophidia. 


VEWTE4L 

3CALE5 


CylindricaJ 

Stum^^t^penr^or^imlhiaUks 

fict enlartjed enlatbed but 
do not^rerl«:ii 
across abdomm 


CompresTcd 
Odir shaipea 


tnud^ 


MENTAL 

GDOOVE 


LOGEAL 

PIT 


Tijphlopiclae Sojiae iJrcpeltilae 
I.ppfafijph li-p4«ip Amiidoe 
_ 3 fencpe(bidae 

Present 


Hydroptiinas 

(sea snakes) 


Present 


\ I 

Amk^ycepkelidrs 

Absent o—* 


CrofeLinae and Lachesin^ 


HEAD SbeUs Sraallsojfes Shielcb 


^'Hbridae 

oyoy ^ enusA'^ miops 


TAIL 

PATTLE5 


Satoms Agkrisbdon 

Cccotlcn mouth 


continued 


DORSAL 

SCALES 


THIRD 

SUPMABIAL 





and 




HOOD 


OCnPHAL 

SCALES 


Pct*?Gr\t 
f 


Absent 

Coral snake,. 

C<a}lophis rrvasclellandi 


Preserd 


Ab^nt 


Haia hannah 

the ktngcotra 


l^ia naia 

the conmon ccfcrfl 


Ary ^\ lien thr miiir jirmlcd m tyjx* it indir-iiivs that ihi. «petiei is a poi-on 

oa< onr, or if it i« ific mmr of 4 familj, mbfamih or Rrnii* tliat all or mam 
of it» nirnitirr* arc \ oi-onoiK 

For ox loijifo, ill DJJOl’ifl.N.r or wa aiukcs are f»oi>anous, so aro CrofuJincc, 
Ijohr-sin-i* flOfl ^ !}•* riiw C'oliibrute oootain both potsonoit* and non iiowonous 
spcrio- 

On tljo other liitiil the T\ph1opnli, cU , are noo-poisomnis, so are the Amblj- 
cpphalidx Of tiie Coluliruir, BuninnH, iNo«i hnimoh and ^0lo iinia are %ciy 
poisonou* Coral ftiako* are i»oi‘>onows but not so hi«h1\ poisonous, and the 
neUpi and opi'thoRUph* Colulmd* arc non*|KMsonom 

(If till-! duprani It ropiotl for rii^s pwrx*©^ the i*oi«onoii< «n3kps should be 
l>nnte»J in rod mh ) 


•The thinj suprahbiif wafe foMche* both the e»« and the natjt nnie in (ho 
poMoDoiK Colabnd-B 
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If the fanes and tcctli arc intact and can be examined, they proMdc the 
simplest means of ancuennR the abo\c question The upper jan elioiild be 
examined* to o'-ccrtain whether the snake is 

two rown of tepth on cillier of 
|hr> nuxilb nn<l no fun^n 
two row-* of Icrlh willi one jair of 
;:roo\f«l fmM al im-Urior end of 
mitrr row 

onp row of IppUi on Pidirc pmI<* widi 
oiitrr rowt rppl mil In n piir of »horl 
rn.td tcrQOxwl funie* at onlonor rnd 
with or without nm«»oiy fanir« 
onp row of iM'th with w niir of lonn 
tidndtr t»o\nhlp und ono or 

innn jMir* of ttii<T'*oT> fAnjc*- 


Ajyllihout 

(), 

Pfoicroglypl oil 

Solri (jgjypjiow 


non»poi*onoiiH 


inihDi poivinoiu 


pononou* 


Data required /oi 

1) Size 

2) Shut ou Fotiii 


poi«onoii< 

Tmr \\M 

idiiiliJi/iiiff thi of n Miinle from il» filenuil fAarircffr* 

(u) I^nstlt inrhidine the l»*1, 

Iinctli of the iHil onU 

(i) rad— wliPthor flit or irlindncul. laiNTinn blonder or 
Ktittni>, lirirllft! rotindrd or pointnl. ruttW pnrrnt 
or not 

(h) lIoJi— wliilhor >toiii modenip »urd or i>|pndcr 

(i) Ilciid— ttlipthpr di'tincl from tlir nrrk or not liroiil or 
narrow Iiii;>i or flit 

(t) bnotil— pomlpil or oliton 

(ill No«tril^wl>ptiipr on ihr ridc" or on top of tlir i>noiit 
and whrllipr xuliPil or Di>pn 
(hi) J->p«— whpllipr larttc iiicxlpnitp or miall 
(n ) Pupil-*— tthpthpr round 'or plliptiral (iprlirdli or 
honzontalli ) 

(\) Np<k— whcllipr di>tcn«ii>h or not 
(it) I orcttl pit iKtwppn PIP-* and no«tril^piT«pnt or not 
(•round lolour of flip dor-<iiin and irnfnini, nn\ colour pit- 
trm «ucli lonttitiidmd and Irnnxvcrsp inarhmKi rlrijM> or 
^irpiK* nioti* rimt-i or otiirr iiiarkin(t'< M irkme* on the 
hr id anil tail 

(a) Uodi and liil 

(i) Vpntril-^ — wlirllipr liroad inoilrnilr nznl or narrow, 
ngid or Hocnlitod at thp snip-* their nutiibpr 
(h) Anal— wliPlhoi Jindpd or rntirp 
till) Siib(»iidiI-< — tliPir niiiubrr diiidpd or rnfirr 
(ii > Dorsal — nniiilior of ioneitiulin d row-« in tin mid 
bodi (InriMlpr of Hip wale — whcMicr di-tiPtr nr 
imbmnlod ^nlooth tiibertid itrd oi krpltxl, i\- 
iloiu Olid or rhombic 

(l ) X rrtpbmlv— whethpr rnliiprd or not lirMkond or 

• ibombiL 

(b) Held 

<i) XMwthci shwld, or Male-*, if Khahl— thpir piltcm 
i-Rapp and nze 

(u) Suma labial- — Iheir number and pattern p«ppcnll> 
the relahon of the 3rd pupru hbial m the fjmiU 
t oiubndee 

(m) Infrj labial-*— their numbei and pattern 
Ui) bub linguals— Pile and shape, whether the mental 

grooie IS present 

(i) Whether botli maxiUs and mandibles arc tobtheil 

(S r„V" •'’= '■” 

(n) Fangs p^nt or not if present-whether anterior 

Of posterior grooied or hollo w tubes 


Arr IV CEMENT 
AND 

CHAR.ICTER OF 
Teeth 





SV^KE om 


847 


SnnU. ™nl-olici.lonlintd«,tl,atnr(lcirrtc.orcitta,nt3 b, ob.cn- 

o7po"mo"."naU. ""'I u ‘«e tlic scliuin blonti6cat,oii 

It I. iiniii.rlant lo remember (bat colour m .cHoni of u t a. a <li. 
Impn.liml! eliaraclcri-lic (lie colour of nio.t .iiccc. i. tanablc to a greater 
or lc..cr Ilccrcc Iloacter plate D mil ptc come idea of tlic u-ual colour 
fti at the mare fomnjon Imfum poi«onou'* fnnkc> 


SNAKE-BITE 


Epidrmiology — Tht pwArapfiifnl ion 4if -nnkc bUr i‘» nat- 

urnlh uci»cniJcnt on llip poopniphicil di-atnbution of the flangcrou* “iiccjc^ 
of ^tnotnou« fnaVix, thi« can be «een from Table \\\1 India the East 
Imhc«, tropira! Afriea and trapi^al Aiticnea are the hclds ric!ic‘‘t in ^n ike*! 
an<I India with nt lcn«t 70 ^pceic-* of poi«onon' snakes hends tlic list 

On the other hand then nrr unnv I'llaml- that arc fnc from fcrre'trnl 
IKii'onou* 5nnke« rg Ireland Ireland \iw Zcalind Madapa'car Hawaii 
nn«f nnn\ inlands m tlic ‘^outli I’aeific and j-e\cnf in tiit \\c«t Indie* 


In Europe there arc few |>oi«onou' «nnkc« the nio«t common arc the 
adder (1 tpera Items) and the ft«j> (I aspm 

In An*(riha, the cammonol can c* of «nnke bite dcatli arc the death 
atidor ( Ifonthophu nnfnrcticii*i the tigir *nakc iNoferfci-i jcufotus) and 
the black «nakc i/Nen'/reAit p.w’pAvnfletiJii 


In Africa the rominone't deadU «nnk,c< arc the mamba tDcndrnjpi^ 
nnfrtMfjcepji, the «|>itting cobra tAoia ntffneelhti the puff adder (Bitis 
onctoni),ihefhn}oeero*Tt>i>ertB nasiramtsi the a»p f\f»o hnje) and tlic 
Cape eobra f\flin flat at 


In N’ortli America poi«onoii» enake* arc rclatnelv common m the moun 
tainou* and inardn di«lrieU Tlie bot known arc the rattle nakc-, the 
diamond baekcfl rattlers (Cro/alus alrar and adn/nantetis}, tlie banded 
rattle«nako (( Aomdar) and the nia^asauga (Sisfruhw fn/cnatiw) tlie 
rnttitle«« pit aipcp- the water inocca«m or cotton mouth ( 4[7^isfrodon 
piscttonm and the copperhead lA t/wka^ent, and tjjc harlequin fcoralJ 
«nakc n/icninm fuhiust 

In Soutli iind Cintrnl Amcnca, the mo-t fehred ^nakc* are tlic bush 
niaotcr {Inchests mutat, the fer dc lance dtoMrops atroT) and the jararaca 
(B jarnrncnl, but (here ore mans otJier «pceic* 

In India tlie cobras, the kraits (lie Rii 'clU sii'cr and the crhi' viper 
art tJj£ snakes inainh re'‘pon®Jble for the high mortahu 


In countnc* where pot'onous «nake» are abundant death from snake 
bite constitutes not an unimportant cau'c of mortnliU Between 20 MO 
and 25 000 dentils from snake-bitc are reported annualK m Bnti'h India 
Although snake-bite is aomeUmes a fcm\enient euphemism for death b} 
Molcncc, in other instances death from snakebite will escape repstration 
a. such, «o that on the uholc the fieurc pcohab j rciirttenti! somclbmg near 
Ibe traih On the Mcr band m Au"lralia bcluecn 1910 and 1926 the 
atcrage annual deaths from snake bite numbe^ Ics. than 15 For the 
ret of the norld the annual deatlis front snake hite are usualh placed 
at bclu eon 5 000 and 10,000 
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Snnkc« cm rUo 
mp ccrtnin cxtcrnn! 
of I’oisonini>* Snakc« 


be Klenlificil null a fair decree of ccrtamlf br ob cn 
elmracfennic amt u-ini; Uio ^clicnn Idcntifieahon 


It l« iiniwrtaiit to remember tlial colour i, -eltlmii of u e a ill- 
tinmil'blnR cbaraeten-lic tlie colour of most -f ecies i- \ inablc to a ercater 

of lom^oMr'^mn l>l«le D Hill pic some idea of tbo u>im 1 colour 

01 otnc of ilic more common Imiian pot«onou*: *nftkcv 


SNAKE-BITE 


Epidcmtolosy — TJn peopnphirnl ion u! -nako bite i« nat 

iiraUN doi>cnotnl on the Rcopraphicfll d^tribuiion of the dangerous species 
of icnomou* fnako*. (In? can be -cen from Table WVI fndn the Fa®! 

tropical Africa and tropical Anicncn arc the fields nclic«t in snikc": 
and India with nl !cn«t 70 «peeie^ of |>ni'-onou« makes heads the !i't 

(fn the other hand there nro minx laland^ that are free from terrestrial 
l>oi*onoii* *nakc* c q Iceland Ireland New Zealand MndaK"^ car Haw lu 
and inanx island^ in the South Pacific and cexeral in tlie ^\e'•t Indie*- 


In Europe then arc few jmimnou-* «nnke« the moat common are the 
Rfjclcr fl tpfra benisi and the n«p ll flapni 

In All tnlia the commonest cm cs of «nakc bite death arc the death 
•idder (AranlAopliM an/arcficuti the tiRcr «nnke ( NofcrfiM «cufafui) and 
the hlaek «nake Ipfni/ieckis porphi/naruai 

In Africa the fominonc't deadh snake- arc tin mamba iPendrn«p(« 
nnjtusfjffp^l the ‘pitting cobra t\nio nrjncofbxi tlie puff adder (Bdia 
onetansf, the rhincccn* \t(tcr /ff na*(eomt*t thca^p i'Sa/ff ami the 
Cape cobra (Sam finia) 

In Nortli America poi*onous i-nakcs arc rclatn th cimimon in the moun 
fainou-* and inarsfij districts TIic be t known arc tJie rxttle nake« t)« 
ilinmond backed rattlers (Crotnlin atroz and ndoMinn/ciM) the banded 
rattlc«'nakc (C homdiu) and the inn««asauRa (5isfniri« cafenatusi the 
rattlclcs- pit \ipcr- the water mocevm or cotton mouth (Apkisfrodon 
pmotonMl nml (he eoppcrhcnd iA vtoia^eni an I (he harlequin fconfl 
^tnake l )/icrun/s fult/usi 

In Soutli and Central Amcnca the mo-t feared «nnkc« are the bu'h 
Waster (^achezfs mufai the far dc Isnee (Betkropa atr&ef ami the piraraci 
>S /oraracat but there arc inam other species 


In Indii (he cobras the krajts tjic R«s ell s vijier and the ecln xiper 
ire the snake- rntinh responsible for the high iwortahtx 

In countries where poisonous «nakcs are abundant death from snake 
bite constitutes not an unimportant cause of mortalitx Between 20 000 
md 25000 deaths from snake bite arc reported annuallx in British India 
AKhnucii snake bite is sometimes a eomenient euphemjvm for death bj 
'lolencc in other instances death from snake bile will escape registration 
as such so that on the whole the figure probabh cepre cn(s something near 
the truth On the other hind in Australia between 1910 and 1926 the 
axcriiRc annual deaths from snakebite nurabercil less tlnn lo For the 
rest of the world the annual deaths from snakebite arc usualix placed 
At betw cen 5 000 and 10 000 
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Fcft «nnkes arc ngRrc‘-«nc ns far ns mnn and other Inrue niainrnnls arc 
concerned and the niajontv bite onI\ when attacked, frifilitcncd, or acci* 
dcntalh injured The pcr<-ons most aiTectc<! therefore art the hare-foot 
\illagers walking along a jungle path nt night who maj nccidentnlK tread 
on a «nakc bnakc« will often come into a hut or !iou«c to escape unfavour- 
able climatic conditions— 6old extreme heat or ram— and it is not uncom- 
mon for a person to be bitten when lie, or more frequenth she, places a 
hand into a receptacle in a dark corner 

Children arc frequenth bitten, citlicr in and outside their huts, and the 
bites are fatal in a much higher percentage of ca«es in children as the 
toxicitj IS dependent on the proportion between the amount of venom in- 
jected and the bodv weight of the subject 


ANATOMY AND TOXICOLOGY 

hi con'i-ls ot i> pmr of imi.iin danili connected 

lln f fons' on tlic mnx.lln Tlic poi«on 
0 the m^rnmnu” T?''''™ " to tliL pnrotiil Rlunds 
rcc ons epnee m the temporal 

taSte) "■ "" "" "Pinn- J-" 

attached tfirfibre“/nMhel°'’”' ‘’"P*"'' "tf P’^l} 

2f mu'elerei..4ne are ►nrrounded l» n proup 

the drgadrre Durin^e lire ‘ tenrporni, and 

contracted and the dnnlhr ^ mu'clee nrc intolnntanlt 
dr”e™ al™rthe dne'i '<t«ac;e.l, an that the tenom ra 

to the tr«ues ot the \lctrm d i7 tnnga and thence 

eolhs, ean be ejected a dl.tanie of 0 to 8 Ur.e''l 
blindncs rt it comes m contact a th thc*cl?s 1 "’ 
the opisthoeljphi! the ncirml r>r™LI. fr 1 *" specie", espccialh 
to eject the venom ^ appears to be nece«'tarv 

antermrle'oKrnfn’xdto d"ffcrt„"“?'"''?, "'"ah arc "ituatod 

and shape In thT pr^o ‘i' ‘'"‘a atmeturc, sire 

movable are erect and ‘■maU^ th** tliougli <sliglitl\ 

wi«e from the ba«e to the tm of flirv "Inch runs nntenorlv length 

covered bj a fold of rnucous^mcmi^I in the living itate is 

the ‘solcnogljpha (Itpentfaf th^maxdli *« completes tlie canal In 
lated fangs attached to them arc moifhi ^ * completelv cannalicu- 
mu«cles In the resting position uhpn th controlled bj various 

are kept folded under the pahte m«ide*^”n muscles arc relaxed, the fangs 
(vagina dentio) but when the muscles w membrane 

the fangs come forward automaticalk for the strike or bite 

this movement of the fants^dop« project at a right angle from the 
Pha Besides the mam fangs ther^are^ll"?. Proteroglj 

and poisonous colubrin#* moL- ro^^fve fangs behind, in both 
when the mam fangs are broken these come into operation 

liquid of thick consistency, neutra^%r colourless or golden-jellow 

of from 1 030 to 1 060 or more When ^ ® specific gravit> 

per cent ol solid matter and becomes ^ 25 to 50 

in normal saline ® crystalloid substance w hich is soluble 
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It js (}/fnT>oI/ibjJc flfid dc«fro^«f bj the ga«(rtc juice 
Quantity —The ^ cnom js toJJcctcd cither bt compressme: the dand or 
I’nrrld <>« « parchment or rubber membrane 

Ti" rcccplaelc* Uc kttcr method Rnes a better 

ucbl The quantitt fit tenom tanr« with each fpccies and \Mth the size 
of the tfiditKlual. from about 8 mg m the krnit to 375 mp m the cobra 

Chemical comnositian —The rc*ulti of a broad anah^is of the wnoms 
1)1 Mmou< snakc« jhon llnl thex consist of 


(/) Frotrm mxttrr—alhumm and Itloliubn (e<»*»i1able b> hraD^nJiKlj lorjnj the 
maior t>ortif}n 

ifl Mib'<tan<-*w of the nulnrr of | loloo^ onl i>eptoflM (not foapuhblc by beat) 
(5) rnzMnr< or fimirnt* 

(4) inorxiinic fait* (fblorld'■^ |h»ub4te< etc) 

(5) » trarr of fatl> mallrr, an i 
{6) rolounna mattrr 


Toxic principle*— It was at one time generanj bclictcd that the co« 
agulabic proteins, the non-cmpilable protein hkt substances and the 
entNtne« were rc'pon«il)lc for (he toxieitx of the \cnoms, but separate toxic 
eJemenu of a non jirotein nature fmxc f»ecn i«oJated from the protein mole 
culo tMth which llitj are a«*ocin(e<l Tlic «ub«tancc from cobra (^aio naio) 
tenom ha« been called ophiotoxin (C,fH .0,*) and from that of the rnltle- 
snake, Crofohu ndamanfeus, crotniotoxm (C»,H},Oj,) It behexed that 
lhe«e 8ub«tanccs arc of tlio nature of Rluco*jdca free from nitrogen and 
belonging to the saponin group 


Tlic toxicological action of the \cnoms of different «pccie5 of xenomous 
snakca \arie« xxidelx and <lepcn«Is upon the summation of xanous toxic 
principle- present in tiie xenom, the proportions xarj xxith each species 
The toxic jinncijilcs arc — 

l/> B(uro(oini« mlh ^fXTial s^niit (*) for the nmr crlJs and pirlicviUrb for 
thr rcfninitoiy centre and/or (h) lor Ihe umr trrminationx of tic mu«cle« 
e*i m ill} for tl om of the diapbraRtn 

is) xanoiL* rxtob'*m« namd} 

(a) ! BcimR on the red blood cclU 

(f>) ha motrliaRin or cndotbeliot}**o’"^^t'*'!! tl*^ endothelial ceIN iiDing Ihe 
blooil >csccL< allowiQK (ti« blood to ritrat 
(c) cj(ol}wn.r aclioR on crIN of crirw! other Ii«™m rych a? Ihe bier kidnex* 
etc 

(d) an anfihbrm lenncol (proiraH?) dc«lro>iDK the fibnnofrcn thin acting as an 
anti>coaxulin 

<4) ft fibrin ferment <lhrombft«c) cau«ifut thrombo-i’* 

(5) a proteol)tic ferment and 

(C) a rordiac toxin »hieh m email qtiantilioi! tones «p the heart but la higher 
conconfmfion stops it lo sx«toJc 

Selective action of different venoms ~A" a general rule the xenoms of 
Colubndtr contain a predominating quantity of neuroloxms, this is espe- 
ciall> true ol the common cobra the kraits, the tiger snake, the black 
snake, the death adder, and the sea snakes In the cobra venom, neuro 
toxins arc rc^pon«iblc for 50 per cent of its toxicit) , hscmolj iins and anti 
coagulms for about 40 per cent, and a protcolj tic ferment for the rest 


On the other hand, in (he fipendir the xenom as a rule contains a 
high proportion of hicmorrh agm Thus m the Rugged s xiper venom 

•In Inna Ihc snake charmers collect xenom m the «hrll of a water mussel over 
which a palm leaf is tightly held The snake bites on U e palm leaf and the poison 
trickles down into tie cavity of the shell 
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htrmorrhngin represents about 70 to 75 per cent of the total toxicit>, the 
cvtolj Sin'S thrombnsc and carclmc toxin represent about 20 to 25 per cent, 
and the protcol>tic cnz\me the balance liut tlicrc arc exceptions to this 
rule as in CtoIoIxu tcmficw a viper, the venom is stronglv neurotoxic 

Minimal lethal doses of different venoms for man —Acton and 
Knowles (1921j estimated the minimal lethal do«e (MLD) of cobra venom 
for man to be 15 mgm bj a studv of fatal cases of cobra bite given in the 
literature in which no treatment, or valueless treatment, had been adminis- 
tered The MLD for the venoms of other Indian species of poisonous 
snakes was al^o calculated bv them on the n««umption tliat the relative 
toxicitie« of different venoms for the monkev hold good for man 

The data in the following table were taken from their papers and from 
other sources 


Tasix XXXII 


Snake 
Naia nata 
Aaia haivah 
Bungants candidm 
B faactalus 
Daboia nuielln 
Eekii cannaluA 
rnmewsunt* erommcui 
Agktitrodon makagen 
A pueuom 
Crotalut hamdug 
C adamanlciL^ 

Bolkropg alrot 
Laehegtg muta 

Dendragjytg ang tgtitepg { Mamba) 


Appronmalc doge 
Often at bile rngni 
2113 
lOOO 
b4 
423 
723 
123 
14 I 

45- 60 
60-150 
60-60 
210-150 
$0-160 
300-500 
50- 80 


Fglimatcil fatal 
doge for man mgm 
153 
123 
13 
103 
433 
50 
1000 


Approx 

imalely 

253 


SYMPTOMATOLOGY 

sv mrnoms nroduced^^n'^f colubrmc and vipennc venoms differ, the 

families are also Hiffprr ^ *^^*^*^ snakes of these two 

lamilies are also different and they are therefore considered separatelj 

the bife the”r™*is^a'tmrn°im^ («obra) bite — Local Immediatclj after 
minutes this is ''hich pae^es off in a few 

around the site wherp n Li 8on«ation and paraljsis of the area 
IS oozfng of blood ?ram supervenes There 

on account of the action of anK^lir coagulate 

the resp"Sor\ Tentre^ on the motor end plates of muscles, on 

nerves The?olIowmg«^ 9^^, 10th, Hth and 12th 

eyelids unsteady gaif mcoortliniin^llf”'® ^jraptoms —drooping of the 
tion anduncontrilable diiStoird^ difficulty in respira- 

extremities irrespective oft^e mte of Ki smarts from the lower 

m the bitten area and eradua?K the local paraljsis 

paraljsis of all the volmUnrv upwards ^\ith the complete 

difficulty in deglutition AsnhvMl^lS, drooping of the head and 

shallow and rapid and thp symptoms supervene, breathing becomes 

sage of unne and Sci FmnJv ® /omiting and involuntary pas- 
The pulse is httle affected S’ respiratory failure 
« aueciea except as a result of primary shock which is 
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f" >" l»’l »'f« Hic rc.piralion 

n- lallc'l Cl n-fio\i>nc<^ l. trlninwl almost to tlm la-t Dcsth u«ualH 
tnkr-« jihct m untrcitcsl cn«ci in from one lo «iv Jioiirj 

Tlic svmp(om 3 nftcr krait bite nrc similit to tlioee of cobra bite with 
Oft ftfWt ton'll «vrnptonj of uolent aWominaf pam* wlncli 13 a-'ociated with 
nTfnofTimpc'' tn the «tamach nnd the intestine® 

Authcntir case, ot sea tanka bite arc rare Tile SMiiptoiiis eauseil b> 
their bite arc «imilar to tho e afttr eobrn bite 


Syfnptem* after vipenne bite (RussetPi viper) —Local Iinracdiatclj 
after the bite there i« on mten«c buminp pain, which pemsts, along with 
the jnce««mi oozinp of bloorl from fang ptincturex There is nl«o marked 
nvlcma and minces of the area and later ecb}mo«es around the puncture 
Tliere J« no loss of «cn«ation or paraljsis of the bitten part 

Generali The himorHiagm dc^troj* the endothelial cell' of (he finer 
capuianes an*! blood e'cajic* through them In con«equcnce there Js evi- 
dence of external a* well ns internal ba“morrJ>sge 5 There maj be cpis- 
taxi«, liTtiintuna ha moptv 'i*' b®inatcmeei« meixna eub-conjunctival 
Imnorrhagcs nnd e\tcn«ivc pctccbiir ConTiil«ions raav «upcrvcne earlj 
a* a result of hamorrhaec' inside the brain and there mnv be Jo s of con 
*fiou-'ne«’* ^au»c'l and frequent vomiting are the rule There i« dilatation 
of (he pupil* which do not react to hpht Tlic puNc 18 feeble and rapid as 
a result of the initial *hoek dut to friRht and then there i« a gradual fall 
of bloofl prt««urc due to eeromlarv *hoel or rollnp c which invariably 
iupcnenc< 111 fatal ei'c of viper bite Death u«uaU\ takc« place in two to 
MX dnv# 


The aliovc ‘vmptoms nrc produccil if a nio<lcri(c quentitj 0/ venom 
IS injccteil ff on the other hind n large amount is injected with the bite 
deatli occurs m a fc« lour* a* (he re«ult of ttculc cardiac and vasomotor 
faihirc or if In inv ehinee the venom is introduced directlv into a vein 
dcilh follows witbin 1 fen minutes as the re«ult of intrava'^cular and intra 
cardiae eoiguJalion but thj« occurrence i« vcr> rare m human beings 
^\he^e^- dcitli after Rue'oll s VTper bile is u'ualh due to vasomotor 
jiaralv*!* or to septic ab nrption from the extensive local gangrene in the 
case of f.rhi* bite death is u uallv due to multiple hemorrhages 

The effect of the bite of the Mtlanakt — Tljc effect of the bite of the 
rattle*nake genu* Crotahui i* simihr to that of the viper, there is much 
pain loe-il twcDing an ! ha’inorrhagic rnction The ha*morrhagic mottling 
and swelling tend lo «f*rrad up the limb Irom the 'ilc o! the bite b.BVvT, 
gcnernl s%nj;itom« of vipenne jHiisoning develop The exception to this rule 
IS the Into of dog fnccif rattlcsmke LrotaUts tcrrifinis whose venom is 
stronglv neurotoxic nntl c»u«e little local reaction but later the vision 
and rcspiraturv centres nri nffected 


PIAGNOSIS 

Tfjc first important jwjnt to decide is whether the patient has been 
bitten at al) and tlicn whether tlie bite was bj a poisonous or non poisonous 
snake The vast majontj of tho«c bitten bv a snake never see the «nake 
and ev cn if thej or their companions do happen to see it thej will seldom 
be able to de cribc it with suffiaent aecuracj to make identification pos- 
sible On rare occasions the offender is caught and killed then it wzj 
usuallj be possible to decide on its identitv (see p 846) Diagnosis will 
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therefore often depend larReh on the local ffaminatinn for nnrkf* and on 
the Bigns and svmptoms presented bj the patient Hut is not 

eas> one cannot afford to anait the dexelopnient of Upienl 8\njpl()ms or 
it \m! 1 be too late to lake anj action 

The part uherc the bite is supposetl to have occurred sliould be ex 
amincd carcfullj for the teeth and/or fane mark® The harmless 
agljphous and the rclatnclj harmlc'^s opistho(,l>p)]oiis snakes inoN lca^e 
the marks of two double rows of teeth the posterior fang of the snakes 
of the latter group seldom corning into action 
when biting man wlercas the proteroghpha 
lea\c two single rows with a pair of deep bleed 
mg fang mnrk<» ju«t outride and at the anterior 
emi of the rows of teeth marks and the toleno 
ghphn often lea\e onh a pair of blce<ling fang 
marks a* tbe\ strike rather than bite ’ 
file larger tlie «nakc the greater the distance 
between the fang marks 



F sure 19a Showing upper 
jaw iung marks of 
(o) Aglyphoua (aoa poison 
ous) anake 

(b) Proteroglyphoas (po 
eonous) snake 


Before con«idcring the diagnostic points m 
the symptomatology of poi«onous snake bite 
It will l>e rt« well to rcMcw the symptom^ that 
arc likch to occur after the bite of a non 
poisonous snake 

Non pojjonoua make btie —Fear of snake 
mlc IS so bigliK dcNtlopwl m the human race 
that many people suffer from a seycrc degree 
of primary «hock oxen after a bitt by a non 
poi'onous «nakc In so called strong neryed 
— that i« unimaginatiyc — mthyiduaU one 
might be able to discount the effects of fear 
but it i« no ea«\ matter to gauge a per ons 
exclude tlif> nn««,hii.f, »i . tip ®o that one must always first 

may be nallor slnllnw li!^ ^'^o^k is simply due to fear The symptoms 
heart beat a cold and ^ mpid pul^c an almost inaudible 

where death has nrpjirreH faintness cn«C3 liaye been rccordcil 

snake In a the bite of a harmless 

the subJectno^^nlptoms Ld ‘ ‘ 1° “I’'’’"’® of «nnkc bite all 

of hjstena but the'^obiccti\c nmnfom ■’“‘'“Js'"® aopertene a» a result 
will of course be absent On I, ' j''li°'' '' l‘ 0 ''ooiTlngcs 

■t IS usually po^ib.eTo 

slight redness* or'lneUm^'The^S 
absent teeth marks will L superfiS 

them al«o there will be no local iSs ^ bleeding from 

may be simulated by an hysterical paralysis but the«e 

IS difficult in the early'SgS whra thVd!ffi7T*?"* powonmg —This also 
In colubrme poi«onme local nntn n. ^‘“^r^ptiation may be of any value 
ocal anaesthesia local SjCdS™ aS ,b 

In riperme poisoning local pain is mnrSL rcdcina 

intense local reaction w hich'^may includrl.c“l!"* P^^lont there is a more 
may include cchymosis around the puncture 
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'V' I» «« Isfcr 8tae«, more marked 

tlj/IrrrnpfN m (}ic genen! «\mptonis appear (tufe iupra) Sho-th the 

1,’™™!™^ *'■' rsralylic, and in the I’atter 

TROCSOSIS 

T)iJ« (kprnfJtnt on a large number of factor* ge\eral of which are 
unapnruMblc, and it m«*t thenfore be ^erj planted (It is llowe^e^ e* 3 en- 
tnl that the patient htm«c!f mu't be rca««urc<l for hia own sake ) 

The factor* eoncemwJ arc 


(a) llie specie* of the «nake and the indmdual variation in the toxicitv 
of it« \cnoni, (b) the amount of tenom injected, (c) the site of 
tlic bite, (dj the liod^.nejfiht of the uefim, (e> the immediate 
measurr* adopted, and (/f the facilities available for treatment 

(Q) If the ■nakc IS not identified this factor can onlj be gauged m 
gcnenl terms, for example the snakes of Europe, Australia, and temperate 
countries RcncralU arc much !i--3 poisonous than tliosc of India and other 
tropical countries 

th) The amount of \cnom mjcctc<l i» dependent on the cfficac> of the 
bite which will to ?omc extent dcpcndl on (c) the part bitten, a bite on a 
tmall mcmlwr, <uch a« a finger or toe or c\en hano or foot, i* likelj to 
be more cfTectue a* for mechanical rca«on<, the poisoning mechanism can 
come into full plaj , on tlic other hand, m euch a position it will be easier 
to p\c cffcctnc local treatment 

(iff The bcKl% weight IS important os the effect of a pien amount of 
fioi-on will be m inscrsc ratio to the both weight, tlicrcforc, the larger the 
indiMifu it the better arc iu« chances of rccoacrx 

(cf Tjjc prompter iJie application of the ligatures and otlicr immediate 
rncasurps the better tlie progno*!* 

(/) Finallj, to bo of ans u«c specific or pol>\olcnt serum mu't not 
onh be imnicdintclj nxailable, but a^mlablc m sufficient amount 


TREaTMENT 

Introduction — More fables haie Rrorni up around the treatment of 
snake bite than around an) other procedure in medical practice Many 
millions of inhabitants of ea«tcfn countries arc firm beheiers in amulets, 
5/rake-stonee pof/orrs nrth a laaslfd/iciVc ratige of ingredient^ — from plant 
juice® to powdered gall stone* — and/or prajers and incantations, as in- 
fallible cures for snake-bite Tins creduJit) is not confined to the unedu- 
cated c}a®®es nor e\cn to the inhabitants of eaotem countries for there 
i' a widespread belief amongst the lait> of western countries — a belief 
that is eien accorded semi official recognition in countries where ‘prohibi 
tion ’ i® in force — that the drinking of a bottle of wbiskc) is the be^t treat- 
ment for ®nRkc bite This is not difficult to understand, for it is not usually 
apprceiatoil that the largo majont) of snakes are non pQi«onous and that 
eien poi«onous «pccie® often fail to injeeta fatal dose, so that all remedies, 
hoHcicr u®ele®«, will enjo) at Ica«t a ten to one cJnnce m fa\our of sue 
ce®s and with a nin of luck max casih acquire a reputation for mfalli 
bilitx 

There is no specific treatment for «nake bite other than the appropn 
ate antuenom serum although there are manj nonspecific procedure® 
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that must be considered as adju\ants when antncncnc is n\ai!nblc and as 
substitutes when it is not 

It will be suitable first lo consider sliortK thc«c non-specific proce- 
dures then the specific treatment, and finallj the practical aspects of 
the treatment of snake-bite in \anous circumstance® 


Non-ipecific Procedurei 

(a) Localization of the venom — (i) Tourniquet.*— The application of 
some form of tourniquet, cither a tight 1 > applied one to prevent nrtcnal 
flow, or a lightlj applied one to cause venous conRc«tiDn and control Ivmph 
return, appears to be the common-«cnsc procedure, but nevertheless it is 
not a measure that is univcrsall) rtcommended The main ca«c against 
the tourniquet is that no tourniquet will prevent poi«on spreading through 
the tissues and an arterial tourniquet at least will often do con^iilcrable and 
unnecessary local damage On the other hand, most practical workers 
consider that a hghtlj-appliw! tourniquet is nlwn>s beneficial nnd some 
recommend an arterial tourniquet as well Tlie writers believe that com- 
bined with other rneasurcs at least a light ligature should he applied, and 
one of us (S K G ) has seen nmrkeii benefit from an nrtcnal ligature 
in preventing the neurotoxm reaching the central nervous svstem in colu- 
brine bites 


There is little practical support for this thcoret- 

Ifs wchoTotArXet'’''’ “ ” ■' 

mcii.oni should be 
under loenl nnu^sthesia, o 
the Le “wording to the dcplh of the hite) crucial mci-ion 

armad the idee -neh bj >4 inch) incisions 

and, if cut advancing Bwelling, blood vessels must bo avoided 

» breast 

(1929) Suction h\ apparatus such as that suggested bj Jackson 

upon as a - the mouth to the wound should be looked 

Sd sahne irrmation Suction must be combined with ligature 

toxin IS absorbed hv tho i ® time Although much of the 

traded b> this means as considerable amount can be ex- 

18 very toxic ’ ’^Pcr»cnce has shown that the extracted fluid 

the removal of ^e^^ssuL'm *w h?ph amputation are the same, namelj , 
cedure will depend «te S the hu 

considered m the ca«c of bites on thJ amputation should onl> be 

only be undertaken when the hmh hrk" measures should 

ouslysincethebite%r wLn ,t .ani affectively ligatured continu- 

hmb immediately after the bite ® excise the site or amputate tb? 

cium hypochlorite, *potas«um*T^^I" *” —Local infiltration with cal- 
stances, some of a secret naturJ^ ^anganate, gold chloride, or other sub- 
considered by some Torkers S been advocated m the past and is still 
present trend of opmZ procedure However, the 

venene The latter, if availabfrShLS7«i °^®^ injection, except with anti- 
. available, should always be used, at least m the ca®e 
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of Mpcr Intc. Rnd a* tnuch n« tlje\ 
around the lute 


^ill take should be jnfiUrated into the 


he sliould be pucn liol coITee or tea, and reassured and calmed Caffefne 
Srol^fd S'^*! r ^ morphia. *4 gram, if there js seiere patn 

Alcohol fhouhl not bo p^cn unjc<3 it is obuous that the bde iras a non- 
poisonou* one, in such a ea^e, giun m moderate amounts, it will help to 
fombat prinnrj shock from fear ^ 


Seeondair ih«k and collapie— IJymorrhflgos and vasomotor 
Jaijure ma\ lend to collapse «hieh should be combated b\ the u^ual pro- 
cedure^, inclutlmp pli*m-\ or scrum tran-fuMons of at least t^\o pint-*, and 
pituitnn ami ndren^m In the absence of pla«ma, whole blood maj be 
w*«t Chopra and Chowhan tl939> strongU adxocate ^oritol (15-30 mz 
tntrajnu‘‘culnr)\ or 40-S0 mg b) mouth) 


(lit I Hemorrhages —For the multiple Immorrhagcs after Mpenne bite, 
injcctiOn«_of calcium chlondc or gluconate congo-red solution, \ntamm C, 
Mtntnin K and htrnio^tatic scrum ha\c all been adsocated and each appears 
to ba^c liccn of \aluc in certain cn«e« 


(itj Respiratory paralysis, cau*cil b\ the neurotoxin* maj occur 
Hc*pirator\ stimulant* «uch a* cornmme, and cardiarol b% the parenteral 
route mat help to a)!e\inte re*piraton cnibafTS»«mcnt, but m «ome cases 
artificial respiration and oxtgen mat hate to be maintained for eeteral 
hour* 


tel Treatment of complications and se4;uel*~l>) Sepsis —Septic ab- 
sorption from the site alter t ipenne bite w not uncommon EaTl> admims- 
tration of drugs of the sulphonamidc group pretent tin* complication 
Some auliiorities adiocite the routine u«e of antitctamc •erum in proph>- 
lactio d(/«c* 

{lO Gangrene— It frcfjuenlK occur* alter tipcnnc bite and is due to 
the Action of thromba-c EnrJ> odmini'trntion of antitenene, earlj relea«e 
of the hgalure*, and, «bcn the general ejniptoma appear to be well con- 
trolleil, t tgofous local treatment with frequent hot /oincntntions will usually 
present gangrene, but once it sopencnc* amputation i* the onlj reracd> 
(lUl Other complications and sequelz- — /fimiopencarditjin, hemo- 
thoraz, hfrmarthrotxs, pyamw, and nephniis are «oine of the sequela; of 
Mpertne bite, each of thc«e requires it* own /me of treatment 

SPICinC TREATMENT 

Antivenene — The onl\ specific treatment again*t poi«onou3 snake 
bites 1 * the carl> ndmini«tration bj the m{ra\cnous route of antnenom 
scrum, so-called antuenone As the venoms of different species of snakes 
differ in their toxic jinnciples, different antibodies are produced m the im- 
rouniied animal (hor*e) and the ontJ*cnim produced against the venom 
of A particular species w effective agaio*t that venom alone, or against the 
venom of clo*el} related species. For example, m India, antivenene either 
against cobra venom, or Ilu««eirs viper venom (the two common«t poison 
ous species which are re«ponsiWe for the niajorit> of the 20000 or more 
annual snakc-bite deaths) will not protect the victim bitten by the other 
Bpeci(.= To surmount this difficultv polj valent sera which are effective 
against more than one common local species have been prepared by serum 
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institutes of different countries * Heterologous scrum is sometimt’* U“C(1 but 
there IS little evidence that it is of any real value 

Dosage.— The points to be eons]dcrc<i in calculating nntiAcncnc dosage 
are — 

(fl) The amount of \cnom inoculated; this is an unkno^m quantity, 
but the average quantity injpcted by a snake of the jiarticular species is 
usually known {see table XXXII, p 850), and some idea of the efficacy 
of the bite may be obtained from the site and the circumstances of the 
bite 


(6) The toxic activity of the venom of the individual snake; this is 
always an unknown quantity, but is likely to varj* from countrj’ to country 
and the \enom is usually more toxic in tropical countries 

(c) The neutralizing capacity of the antivcncnc, for example, whether 
it is concentrated or not, 1 cem of polyvalent antivcncnc (Knsauli) given 
intraiTnously will neutralize 04 mgm of dried cobra venom or 09 mgm 
of daboia Acnom 

(d) The time that ha« elapsed after the bite 

The route of administration; the intravenous route is three to four 
times more effective than the intramuscular or subcutaneous 

It will be seen from the above and from table XXXII on n 850 that 
jcctio^'rMmr^d m polyvalent antivcncnc, for intravenous in- 

required in the treatment of an average cobra*bite will be 130 e cm 
and of an average daboia-bitc 23 c.cm . in praetie™ l,o , 0 ^" it is usSaTv 

J rou e 1° 'oMitUe V" ca'c' Th ‘subeuTan^ 

by the ammonium sulphate niothS ro °hat lO ‘1 roncentrated four time' 

trated serum of former times It n» ■■ equals 40 c^m of unconccn- 

cost Of about four rup^ per ampouV “ 

being produced “ntnenene against two or more different local species are 

polyvalent anliienene8*'’a*gainst^ri) prepares four 

and Bothrops and (T) coraTsiiatl B<>‘brops. (i.i) rattle^kcs 

R^-orch at Johannesburg. South 
several species of ffian viper “ ‘^obra. the Mamba and 

(c) The Pasteur Institute of IiIIa Fr....... j 

'enene? against different species ' prepare a number of anti- 

antivenene against Auatwhan^Bpraes**^ South Wales, Australia, prepares an 

— prepare a 'nearctic cratolid® ' 

and a Bothrops anti- 

Mviljfh scrum which have 

lyophile process, m which the sera are ! « probable that the 

to antivenene m the future and this mU ® poader, will be applied 

refrigerator “ obviate the necessity of keeping Ihern in a 
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m3mTnl/°“'' “Jmploms m susceptible 


.. " T’ poisons enms a linlorj ot allergy, such 

ns nniimn or Imj fc\cr, or of prc\ious injection of horse scnim, a tek for 
scn-itiicne-s to tlio proteins of horse serum must be made by cmne intra- 
dcrmall\ 0 1 c cm of n l-in-IO difution of horse serum If no skm reaction 
occurs, the treatment mnj he commenced imniedm(cl> In the case of a 
poMtne reaction Imanifc-tcd b> the appearance of an urticaria! aeal at the 
site of the injection which enlarges rapidiv and is surrounded b> a lone of 
enthemn witlun 5 to 20 minutes) li la ab«o\utcl> essential to do«ensitize 
the patient before gmng the mam dose 


The patient can be dc«cnutued b> the method described bj Kellaway 
and Morgan {1031} — Tfie following doses are given at half-hourly in> 
trnfll«, 0025 ecm, 01 cem and 10 ecm subeutancously, and finaljy 01 
cem intra\cnousl\ If this do«e cau«e3 no general allergic sjraptonis, the 
mtraicnous injection ma> be gi\cn \cry slowlj If allergic sjmptoms 
occur, tlie injection should at once be stopped and l/50tli gr of atropin and 
05 cem of a I m 1,000 solution of adrenalm chloride should be adminis- 
tered Inpodrrniienlh 


W c hai r u«uallj adopttvi the practice of g» ing 50 c cm of concentrated 
antucnenc intraienoush diluted with the same quantity of 25 per cent 
glucose solution to start with nbd then the balance of the do«e slowly m a 
pint of 6 per cent gluco«c m normal «alme No ill effects were noticed 
m an\ of the patient* 

After the rcqui«ite quantitx of antuencnc has been gnen, the ligatures 
mat horemoted 

PRACTICAL CONStOERATIONS 


^^)Jcn a patient js brought to him, the first problems facing the prac- 
titioner will be to decide (i) whether the patient was actually bitten at 
all, (ii) whether or not the snake was a poi<onou8 one and m the former 
ca«e (ill) whether it inoculated a fatal or dangerous dose Ho then has to 
decide how far he is justified in carrying out possibly mutilating proce 
durcs on the chance that the snake may haic been a poisonous one and that 
the do«e mai have been one that would ordinarily prove fatal 

If the snake i* captured or killed and is not too badly mutilated it 
must be identified (nac supra) A careful examination for tooth and/or 
fang marks of the part supposed to have been bitten and of the surrounding 
tissues for local reaction must be made 

Prompt action is ncce««iry as delay may be fatal The chances must 
be w cjghed on the ev idence available (see Diagnosis) One a decision will 
naturnllj be «omewhat influenced by the circumstances under which treat- 
ment is to be given, for example if there were a chance that the snake was 
poi«onous. It would be wrong to withhold sntnenenc, on the other h^d, one 
would hc-nate to take such drastic procedures as amputating a limb or 
even making extensive inci«iona which might damage important structures 
and would usually be a potential source of sepsis unless the suspicion were 
well founded 

It will be as well now to consider the case of snake bite as an emer 
gency m four different sets of circumstances 

A Jn the jfsngh or b(i«h nhere ao medical equipment is a^aIlable and 'first 
aid has to be applied 

B In the isolated Milage di«pensary where no antiicDene is obtainable 
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C In an out*8tation Iio^pitil where, although there no nnti>rn<nc at Imnti 
thi8 will be obtainable within a fern hotira 

D In a well-equipped iio^pilal where antnenene it nxaihble m rtiflicient 
quantity 


A. In the jungle or bush where no medical equipment is available, 
and * first aid * has to be applied. — A ligature mu«t be placed immediately 
abo%’e the bite and n'sccond tight (arterial! ligature around the firflt eingle- 
bonc portion of the limb proximal to the first ligature, that is, except in the 
case of a bite on the tip of a digit when the second ligature might be put 
around the proximal phalanx, around the humerus or femur. Mouth 
suction should be applied over the punctures and, if a sharp and reason- 
ably clean knife is n\ailablc, a crucial incision may he made into the fang 
marks to facilitate effective suction, but it is doubtful if any further cut- 
ting procedures should be undertaken in these circumstances The patient 
must be reassured as far as possible and, uben they are available, given 
hot coffee or tea to drink and grain of morpliin subcutaneously. He 
must then be removed to the nearest place uherc further treatment can 
be given 


^\llcrevcr jios'ible the snake should Imj killeii, ulthout damaging the 
liead unduly, and identified or preserved for identificalion 

Do not give alcohol if it 13 thought that the bitc uns bv a poisonous 
snake, ns it is definitely detrimental ’ 

^ the isolated village dispensary where no antivenene is obtain* 
able.-— rius is the situation that probably nine tunes out of ten faces the 
medical man who has to treat snake bite in tropical countries A firm 
ligature sufficient to stop the l>mph flow ami the venous return should be 
applied immediately proximal to the bile and an artciy-occludinc tourni- 
quet further proximally around the upper arm or thigh The patient should 
k! shock thought necessary should 

be administered, but a cotiol sliould not be giien (nirfc supra). The patient 
nod „ ''“pl'O""* raore clo'cly regarding the incident 

nm.onno. °o 1° >''' Pfobabilitios of tlic snnko liaving been a 

Hh ^hp 'f ‘'"t annkc tins killed and brought 

oith the patient It the decision is in favour of on effective bitc by a 

ci”oM°Sou°lfbi ip“?'‘d “ ‘r*! “"“■sUictic a series of^in- 

incision Under strict antiseptic conditions, one deep crucial 

incision immediately over the bitc, a number of shallower fl/i inch! crucial 

SenVrea” « a'ofr"'* <^dge of thrsne'l&rand, "the 

Lea Suction mosT h should be made nithin tliis 

~ — S 

TheSma? “"dlhc suctm'rre^ fated 

hTOr""’but’^X"thfn"be''S “wS'’fr‘hourif 0 To^ls 

pear, ’and any ^symptoms tharw'dpv 1 ”° seiforal symptoms ap- 

Plenty of fluid inplndinrr K ♦ a developed show evidence of subsiding. 
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C. In an out station hospital where although there jj no antivenene 
at hand, this will be obtainable within a few hours — ^Tourniquets must be 
applied find MRorous local mcanire«i for eliminating the toxin as indicated 
abo^e undertaken to prcient the ab«orption of a fatal amount before the 
anlu cncnc is obtained Prim*ir> shock must be treated and other sj mp 
tomatic treatment applies as mcc *it\ arisen 

D In a well equipped hospital where antivenene is available in 
sufficient quantity — If no tourniquet has been applied both tourniquets 
and lee should be npj bed tmmcfliaich while the patient or his friends are 
being quc«tionc<l and the pjnngc and antnenene are being prepared for 
injection Primarj sliock ehoutd lie treated Tien antnenene should be 
gnen inlra\enou«lj b\ preforenre with the U'^ua! precautions (uide supra) 
If there is an) question regarding the idcntit) of the snake or wlien otl er 
than genus 'pecific antnenene w being gnen— eg in tl e ca^e of echis or 
krait Into wlicn onh the dnolent cobra and Ru'sclls Mper antivenene is 
atailablo — local treatment for eliminating the tenom muet be undertaken 
(l idc supra) 
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potenul% TtW m “ 

tarn countries and cnlireh banislicd'^from 

a senous problem m the tropics ” r, “ “'"“S* 

transmitted to man bj the bile of elm. ^ a filtrablc tinis iihicli is 
spreadsalongtlienenesond tie^mim “ Tlie Mrus 

excitation and/or depression -inrl mainlj of n nertous nature 

established the disea'^o is intarmbinatar”'^"” ajatPlams "ta 


EPIDEMIOLOGY 

tropics is the presSVt” nnumSbic'etraI,'”P “aalanto of rabies in the 
potential reservoirs of infection fnr otlier actual and 

in India and vampire bats m Brazil 'rjln "'“"E'’'’*' 

cause IS general admmistratne “"d Jamaica Another 

countries ■nmistratne and sanitarj backwardness in these 

m eSutte which IS ml^onl ‘’orsleral "Icl,”"'','," ^''^‘'‘utc 

many as 10 000 persons undergo anti mh ^ in the countrj as 

also verv prevalent m MnJliS \ ,s 

IS the result oYnpd quarantine rakTarfS “i!° ‘h's 

e rules aided possibly by the absence of anj 
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bj rjpdJi enforced murrhng ordcre of half a centurj ago, as well as bv the 
adoption of a «>x months’ quarintme period for imported clog«, but was 
temporanh reintroduced after the First Worhi ^ar, appare^th bv tfce 
rctummR soldiers dogs winch c\adcd the quarantine regulations In the 
United States where the control problem i- admittedlj a complex one on 
account of its manj miles of land frontier, between fift% and sixU deaths 
from rabies occur nch >ear 


There IS a popular superstition that the disease is confined to certain 
sca'ons of the j ear, es^iccmJh the late summer daj a There j* no statistical 
support for tins belief 


/tTIOLOCr 

The cnu*a! orpanimi is n meihum-«iicd filtrable Mrus, about 125 milli- 
luirrons in diameter For infection to occur, the iirus must reach nerve 
tissue, it cannot therefore be transmitted through the unbroken skin or 
mucous membrane 


IJj rcpialrd sub-pas'-age of the Mru« direetlj on to the brain of a 
senes of rabbits or sheep, it is possible to change nn ordmarj ‘ street ’ 
Mru«, with it« long and inconstant incubation pcnoil, into a mws with a 
fixed incubation period of three to six da>a After attenuation— by one of 
set era! recognised methods— this 'fixed' xirus introduced subcutaneous!} 
into man is usunlli innocuous but retains its antigenic properties 

Mo«t animaH arc su«ccptiblc to infection, but not all arc capable of 
transmitting it b\ their bite This is probabh true of the large herbiiora 
that are frcqucntlt infected m «on)e countries As far as man is concerned, 
<log«, jackaW, cats and po«3ibl\ ‘\ampire bats’ arc the only important 
tran'^mitters of infection, though other animals ma\ act as regional ro«er 
xoir< of infection In the Unite<l Slates during 1941, out of 7,877 cases 
of rabies 661S were m dog« The dog max bale the \irus in its sain a 3 to 
4 dai« lic/ort' «vmptomi of the di*en«c nppenr, and it remains infectious 
until it die-*, death u‘-uaUy occurring within «ix dajs of the onset of 
?\ inptoin« 

PATHOGENESIS 

The Mrus «prcnd‘i up the ncric trunks until it reaches the cord from 
whicli point its spread is both ccnlnpctal and centrifugal Spreading along 
the efferent ncrics, the \irus reaches the ncr\e terminals m many organs m 
the both , and infected nene gangha arc shed into the seeretor} fluids, e g 
IJie salna Svmptom* do not appear until the central nersous system is 
inxoUcd, hence the incubation snnes con=idcrably , from under 30 days to 
o\ cr 60 dax s according to the distance of the point of entry from the cen- 
tral nor\ou«< «y<tcm In the brain it proeluccs an encephalomj elitis 

Tlie ino«t clnnictenstic specific clianges are produced m the pyramidal 
cells of the hippocampus major where the specific Negn bodies are m<Kt 
readily fo'ind, though they are oftea present in other nerve cells in the 
brain Negri bodies are acidophilic bodies ob^erxed in the cvtoplasm of 
the nerxe ganglion cell, they \ary considerably in sue and shape, usually 
being 3 to 10 micron'- m diameter and round or oxal m shape and are 
granular m appearance Negri bodies are not pira^itic structures but result 
from the reaction of the cell to the virus, and are comparable to the in- 
clusion bodies that arc seen in various parenclnma cells in other virus 
infections 
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SYMPTOilATOLOCY 

The incubation period is from tno necks to six iiiontlis, tins is in- 
fluenced bj set cral factors including the site of tlic bite (tarfe supra) The 

mtabihtT“S m»lnisc, lieadnclie, in-omnin, 

mtabihtt, and slight feter, or the onset ma> be sudt/cn, nitli the dctclop- 
bleol, ' ^ f restlessness, nnxietj and hj pcrexcitabilitj Brcnthing 
becomes rapid and nir hunger maj detclop These periods of excitement 
alternate tilth periods of calm, but the former lend to heroine longer nnd 
Sulition'^TC? "'“■lie Sroups, such ns those of 

“ten‘'rioTfl';e“ “ ^P-'Tnd" tot?^' "n!™, 

dealh^'llont'lrltoC' occur" sXm 
2 to 3 da5s ortUTnsTot stmprms""'’ 

DIAGNOSIS 

to make a dia^os'i°''eertnm ' but htsie'iin' m'°l* P""”'' “’uallt sullicient 
encephaiitis and poisoning and in the'mmT°i '"f'""®' meningitis, 

Landrj’s ma, hate to be “eluded ‘^pe, other paraljses, e , 

for Negri bodiefand"“°oni3,„’’MXtmn’" B °l? examination 

Giemsas method and eU^mm"e'd'r;?ey;"SS;es''S 
recommendfthrfoUowmgproJ^'”''— ''' '"'bster (1942) 

? • '»'>«>r°'dd”™°bout'20°Um ej '»«h''r* f””"”' " ''““■•'Sed bj Knndinx it 

sSS "“■“Wb the «knU, ™,o .O'- broth and iwcted in 

““ 'be roTected mi.U™l .f' "5ht 2 to 3 ieeUrold 

|astroenemiS ““■'°e'’rooSic'i 0'™“'* 0™h‘°5m''Fl 'b' 

•ell for period, oVl's d.""'.!'^ thin'L’STr.bS 'P"“l't‘“th?'’m^™m 
these examinaticms""''* b®'' tufectlon nhile carrjing out 
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I®'-*'' 'TPtrt »■)'■« should be obtained and ./ eramioa 
I on j to be wmed out cl«c\\hm, the whole bram m the ca<=e of man and 
the whole head m the ca«c of the dog should be sent m a -mtable receptacle 
to the laboratorj on icc — not on dr> ice 


PREVENTION 

^ntrol of rabjcj in animal*— This ig fir»t a matter of wise legislation 
and then rigid enforcement of the laws made Six months quarantine for 
imported dogo the hcen'ing of all dogs and the destruction of all stra> 
(unliecn«cd) dogs and the murzhng of all dogs while at large or in anj 
public place whcncAcr there is a rabies epizootic li'i\e «ucee«sfull 3 con 
trolled this di«cn«c in scicral countne« Compul^or} inoculation of dogs 
has al«o been adopted with success It maj be nccc«sar> to maintain these 
control measures a\or long penwN and «omc of them of course permanentlj 
e'pecialh when there is a danger of rcinlroduetion of infection b> wild 
camnore® but rabies i" an e^'cntiallj controllable (!i«ci«c and should be 
cojitrollMl 

Control of the infection in man— When an individual is bitten bj a 
<log that M known or tu«pectctl to be rabid the wound should be cleaned 
immethntch and eautenred After protecting the skin with \a«cline this 
mav bedone carefulli with fuming nitric acid or pure phenol which should 
be wadicd out with s‘crilc saline pondered j>ota'sium permanganate can 
nho be ii«c<l The extent of the canterization must depend on the site of 
the bite and on tlie chance of th<* dogb being rabid Wlnlc it must be ad 
mitted that un«i>.hth scars linvc often been proilucetl unnccir«aril\ there 
H considerable evidence that «kiUful cauterization is of value Cautenza 
tion imi«t not be u«c<l as an cxeu«c for neglecting anti rnbic vaccination 

Anti rabic vaecinat/on «J>ouJd be carried out os eirlv as pos ible id 
cverv Cl e of cflectivc bite bv n dog which i« known to be rabid Before 
thi« stcj) i« taken a determined effort to find out whether or not the animal 
w as nbid should be made W hen it cm be caught it should be shut up and 
kept under observation and if it dies within 10 da)" or shows obvious 
Signs of rabies and has to be dc'lrovcd the brim must be examined or sent 
for examination for evidence of rabies if it survives this period it maj be 
ns«umcd tint it wa«i not rabid 

The rabid animal— The first evidence is a departure from normal be 
hav lour and di«po«ition An unumal di»p!a> of affection or the reverse a 
withdraw ol from human end canine corapanj imtabiht} and snappjshtiess 
“hould nrou'c suspicion Later the animal will often run amok biting 
cverjthing and cvcr>bodv and ultenng a shnll meaningless bark An un 
solicited bite from a dog should aJwa>« rai«e suspicion and when it is from 
a ;ackal it maj be assumed that the onuDal is rabid The animals lower 
;aw sometimes drops and it dribbles saliva A® oppo«ed to the excitable or 
funous form of the disease a psraljtic form also occurs and the first sign 
mn> bo difficultj m swallowing often diagnosed as a bone m his throat 

Mans febrile conditions such as distemper will cau«e cerebral s>mp 
toms e«pecia}Ij m the joung dog these sjmptoms may include irrational 
behaviour with apparent aural and visual hallucinations which will often 
simulate rabies 

The virus is prc‘;ent in the salivary glands of a dog 3 to 4 da>s before 
it shows evidence of rabies 
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Indication* for vaccination AMicthcr nnli-rrihic vnccination j«5 bcKun 

immedialelj or wlictlier a report on the tl«R i« nvtnUc<l will depend on 
circumstances, tlic i)robabilit\ of tlic dog’s luing rabid and on the nature 
and location of the bite In the cn«o of «c\ore bite*) on the upper limb and 
face, treatment should be begun immcdialcU if there wa'* any ]>o«sibility 
that the animal was rnbid. tlic same applies to any effective bite if there is 
strong evidence tliat the animal was rabid On the other hand, if the 
animal is under ob«crvntion and the bite is a sliglit one, through cloUies 
or on the trunk or lower hmbs, \i will Iw safe to await the verdict on tlic 
condition of the dog Furtlicr, when a dog under ob«crvntitm is declared 
non-rabid, any course of treatment commencctl can be <li-continuetl. 

The virus docs not enter through the unbroken skin to that licks and 
other contact wiUi rabid animals arc not an indication for anti-rabic vac- 
cination It IS, however, the practice, m mo-t rn=tcur imtitutcs in India 
at least, to advise anti-rabic vaccination for any one vv ho ha® had any direct 
contact with a rabid or eupi)osc<llv rabid animal It is diflicuU to criticize 
this cautious attitude, but perhaps the time has come for n greater display 
of moral courage The treatment is expensive and not entirely without ri'-k. 

Anti-rabic vaccination. — Many t\pcs of vaccine, both deaf! and alive, 
have been used There is considerable evidence that the hc^t and most 
economical to prepare on a large ec.nlc is phenolircil sheep v’nccinc, made up 
ns a I per cent emulsion of sheep’s brain It is given eubcutancoii*ly in 
doses of 5 c cm daily for 14 davs During the course of injections, the pa- 
tient IS advised to take only light exercise and to avoid alcohol 

Tlic only post-vaccin.il accident, other than the avoidable ones due 
to eepai®, is paralvsw, varving from that of a localized group of muscles 
to ‘an ascending paralysis of the Landrv t\pe Tlii« sctpiel only occurs in 
about pne in ten tliousand cases when killed vaccine is u-ed, although more 
ftecjucntly w^th live vaccine The difference suggests that many of the 
latter eases are examples of fixe<l-virus rabies It is very rarely fatal 


TREATMENT 

?vo specific treatment oi the slightest v'nlue has yet been discovered 

The patient should be put to bed in a darkened room, protected from 
all external stimuli, and kept under the influence of sedatives and anti- 
spasmdnics, of the latter, the classical one is atropin Sedatives must be 
anmimstered in particularly large doses if tliey are to produce their effect 


Experience indicates that, once gy'mptoms have developed, the infection 
cannot be overcome and a fatal issue is inevitable It must however be 
appreciated that there are many factors, namely, the position* and depth 
of the bite, the genus of the biter (jacka l bites are more frequently fatal 

■^wght out la a recent report of the 
an ShS fhp attached to the CalciitU School of Tropical Medicine; 

folloSg — ^ ^ ^ patients who wnderwent treatment during 1939 shows the 
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than dog biles), Uie intcrj’oaition of ctotlimg, and the infectivity of the 
bite, to be taken into account, and »t lias been dt\ ersely estimated by differ- 
ent obsen ers that from 2 to 80 per cent of all persons actually bitten by 
rabid animals, if untreated, \sould de^'elop the disease The present day 
opinion ts that the figure is about 10 per cent, and that efficient anti-rabic 
treatment \\ ill reduce the death rate in these persons, as a group, to about 
2 per cent, but here yet another variable factor comes m, the time after the 
bite at Vihich treatment is given Most Pasteur institutes give a lower 
death rate than this, but their figures arc usually diluted b> a large number 
of persons who were not bitten at all or who' were bitten by non-rabid 
animals 
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A NOTE ON MYIASIS AND SCARABIASIS^ 

MYIASIS 

:;=irsi“r“; rSMr' 

fd”Ss:S“S;-& 

Larva? of SarconA^fl an nnH a? rX of tJic ulcers 
cessfully cmploy^n the treatment 

^^herca^ m America lani of osteomyelitis in India. 

phora erytkrocepkala grown in a steril^^Ani / ^^ormia rcgmo, nnd Colli- 
artificial maggot therapj ^ condition liavc been employed for 

tumours arc” geSny’pro?uMV”Tlm “/ 'j'’*’*''?®’ sttbcutancous 

mil, hat e boon found in the coniiinM?vr°®5i”** “ , ' (Eilnu 

Central Sahara, ,„ the Uni.^d'Set anVc^oii h^l 

snallonc'd with food*'*TL'°rcqumcy'n'l!i'w*| laTte being 

drone fi>, Enilalii lemx occur in bnn H » rat-lnilcd lamp of the 

tromel} cautious m accentinc the nnmor should make one ex- 

evacuated with the stools^ There are howTi/r^*^^® °f 
which untoward symptoms snrh no a ®c''oral ca'ses on record in 

and djsentciy could be assieiated with tETan m m?hf 

SCARABIASIS 

bj dung beetles ”this'occurs*'Sicularl”''^ '’l’ w' 'Ita intestine 

ported in sucklmgs and onU on^e ™ ? '5 “ '>“= ""t boon pe- 

their teeth and are able to take solid food are affec"ted‘''°" ''''° 

inte™rsXc^may“Senfoier“^|m“5lf P“oaod with the fiecea at 
JS generally associied with svmS^, P^'^sing of the beetles 

appetite, occasional diarrhcea^ dvsent^ fading health such as loss of 
smnetm ^e are slight nses'ot 

Medicine”'' ” “ Professor of Entomology, Caleutta School of Tropical 
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folul, ncAcr hnrd, nntl, nfler it has been \oi(!ed, !l)e attentjon of the mother 
i‘» ntlrnctcd to some moxement in it, n beetle graduallj works it wa> up to 
(lie surface, cmcrRCb and flies awa\ As a rule the infestation is bj more 
tlinn one beetle nntl tomctimos o\cr a period of month® large numbers are 
pas'ed, the health of tlic child improNing m the mtcr\al3 Strickland and 
Koj (1939) hftic diecus-wl at length the methocl by which thc'e injects 
Rain nccc«® to tlic aliincntarj canal and thej l)che\e that the infestation 
take® place per onum 

Instance® haNc been rcjiorted from the eastern part® of India and 
Ce\Jon a)«o from South Africa 

nEFFRI NCES 

hTWCKi-»NP C ontl Iter, D N 6carabia*M or the Presence of Beetles m the 
{1939) Intestine Indian Med Gat 74, 416 
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Annphelft albimanu$, 666 
AnopAcfri otbifortK C66 
AnophtUt alffcncnjitt, CC6 
AnopheUi amielui, tCiQ 
AnaphcUs Rnnuioru (/ufispnonu), 6C6 
AnopJirU* barbiroHrw, 600, 637 
AnopArfri 6orfr»ro»fn* a ar 6a«ero/fi 666 
AnopheJei /luttaiilu and inaUna, 65 
Anopktlt* /unesfiw, 666 
Anopfirfrs pombup, 666 
and tnaUna, 65 

Anophth* hyreanut lar mgemmiu, 6C6 
CB7 

AnopAfUa Avreanii* aar amcMM, 666 6S7 
AnopMe* tnoculatuJ, 666 
Anopfiefc* minimwa and maUna, 6S 
AnopAefc* paf/uiui, 666 
^nopftefea pAi/ipjnncnw, 666 
Atiophelfs pscudo/nrnesa (roffliayO, 6C6 
AnopAeff* piincfufalus, 666 
AnophtUt rAodrweniM, 666 
Anophfkt sguamoatit, 666 
XnopAefc* sfepAcnsi, 666 
AnopAefc* subpteliM, 660, 666 
AnopAefc* »un>/aiac«s, 665 
and jnaUna, 68 

AnopAcfe* umbrosus and malana, 63 
Anophelen tanina, 666 


due to aitatnm deficiency, 

in benberj 777 
in »ciira-y, SOO 

neraosa, a diapJo«is of sprue, 469 
Anoucmia, fa bfaeWater fever, 129 
Anteli^ aj re*eno]r of topaoosomia'is 
infection 20l 

Anthiomalme in treatment of filanaiis, 6S4 
of granufoma aencreum, 567 
of rebido^omiB*)*, 726 
Anti amaryl roea«ure« 307 
AntMlcrmatitia faclot (pyndoam or aita- 
min B,l, 7SS 

Anti-dy*cofenc *efuro, 417 
Anti rabic treatment, SCO 
aaceination in, 804 

Antimoo) tartrate, in treatment of cIo> 
norchia*!*, “31 

Antitnon) (Chopm) tc*t m kala arar l&i 
Antimony! tartrate* m treatment 
of fi)arja*i«, 6S3 
of jtTanuloms venereum, 567 
of l>mphopathia acnereum, 561 
of achi«(oaomia«ui 725 
AoiiarAese, in treatment of snakebite, 
S&4 855 
pol)aatrnt 856 

Aotopol in treatment of sleeping eick* 
ness 212 

Anuria in blacLwaler feaer treatment of, 
I3I 

to cholera, 395 
m leptospirosis 251 
Ankiety ncuroacs. in pellagra 793 
Aphasia, in relap'iag ferer, 235 
Apbonia, in benben, 777 
IQ infantile benben, 782 
Aplastic anxmia, 823 

Apoplejtj, differential diagnosis of, from 
maUna, 92 

Appendectomy in Khisto*omia»i3 727 
Appendicitis amsbic, 435 
differential diagnosis of, from li'er 
abscess 448 
from malaria, 92 

resulting from ascam infection, S9S 
supposed result of threadwonn infection, 
601 

Apple re? 

Arab couotne* bejel in 539 
Arabia, bejel in 540 
dracoatia*is in 694 
fflanasia la 657 
beat stroke m 35 
bydatid disease in, 738 
piague in 332 
scfaistosomia'is m, 709 
veldt acre in 552 

Arabs I3 . , 

Arelojnpa bobac, 329 5ec also Marmot 
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Argcmone mertcann, as ca\i«c of epidemic 
dfopsy 800 

ArRentina dengue feier id, 314 
hookworm in, 608 
hydatid di«ea«c in, 738 740 
J/j/meno(epi4 infection in, 642 
kala-aiar in 139 

miico-cutancou3 IcKhmaniaais in, J92 
plague in, 323 
Anbo6aMno«i« 7S2 763 
a diagnosis of epruo, 469 
Armadillo, as rcscr\oir in Chattas's di«e&tc, 
219 

tick-bomc relapsing feser lO, 231 
Armenian stock, Coolcj’s anemia m per- 
sons of 833 

Armipcres obturnns, 68T 
Ameth count, 13, 150 
Aromatic diamidines, m treatment of kala- 
azar, 171 

Arenic m treatment of malaria, 105 
of jaws, 534 

Arsenic poisoning anarmia of, 821 
in differential diagnosis of beriberi, 779 
Arenic-antimony preparation, la treat- 
ment of Oroya fei er, 293 
ArapHenamine, as precipitating factor »n 
blackwater fei er, 126 
in leptospirosis, 253 

to South American muco-eutaaeoua 
leishmaniasis, 195 
in ulcua tropicum, S5Q 
Arthralgia m lymphopathia seoereum, 
658 

Arthritis, as a complication of dysentery, 
409 

chronic, resulting from dracoatiasis TOO 
Artificial cooling in tropics, 30 
Ascariasis, 596 

Ascandol, m oil of chenopodium, 625 
A»c<3.r\4 liAmbTvtowIt*, 661, SSS, S95, 
592, 593, 590, 644 
AiCans tuum, 596 
Ascites due to fasciolpsiasis 736 
due to schistosomiasis, 717 
in infantile cirrhosis of liier, 8l7 
Ascolt treatment m malana, 110 
Ascorbic acid (Aitamin C), 752, 797 
in treatment of scurvy 802 
sources of 798 

Asep«o (antiseptic soap), 574 
Asia an endemic area of leprosy, 489 
oriental sore in, 179 
plague in, 322 

Asia Minor, louse borne diseases in, 281 
pellagra in 785 
tularsmia m, 347 

Asiatic Russia relapsing feier in, 225 
Asp (ripera aipir), 843, 847 
Aspergillus as cause of pmta, 537 
Asphyxia, m snake bite, 850 


Atpirfium fifix maa (male fem), »o treat- 
ment of Jfvmenotepii Infections, 615 
of tapeworm infection, 610 
Aspiration, in treatment of hier abaeeas, 
449 

Aasam. epidemic dropsy in, 861 
filartasia in, 659 

high maternal mortality in, 760 
kftla-flzar in, 137 
tinea smbswatt, in, 631 
yaws in, 525 

Asthenia in try panosomiasis, 203 
Asthma, ns complicjilion of acbistosomia- 
SI*. 722 

Atntie gait, in benbcri, 778 
IQ leidt sore, 553 
Atehnn, absorption of, 97 
6rst u*e of, 93 

m treatment of flagellate diarrbceas, 453 
of e*pundia, 195 
of malaria, 90 
of oriental sort, 18S 
5>ereonal idiosyncrasy to, 108 
plasma lei el of, 97 
teat for, in unne, 102 
Athlete's fool, 574 

Atoxyl, in treatment of alceping siekaesa, 
212 

Atropie y irus, 298 

Atopnl 10 treatment of aleepmg sickness, 
2)2 

Auchistloas’s opention m filariasis, 686 
Australasia leprosy la, 486 
Australia, beriben m, 771 
Central, "irkmtja” in, 524 
filanaais in, 657 
granuloma lenereum in, 563 
hydatid disease mi 743 
Malta feicr in, 354 
poisonous snakes of, 847 

hydatid disease in, 738, 72(9 
\cldt Eore in, 552 
yaws in, 525 

Australian copperhead, 842 
AustralorhiM ptobratus, 713 
Auatria, tularemia in, 347 
Auto-mfection, in ffvmcnofepu nana, 642 
in granuloma venereum, 565 
in stronguloidiasis, 630 
Autolysed yeast, in treatment of tropical 
macrocytic ansemia, 828 
Atemiaps few (Fem’a viper), 843 
Aaotamia, in blackwater fever, 130 


Baollart Dtsentert, 399 
ansmia due to, 824 
in aetiology of hill diarrhcea, 480 
Banlluj colt infections, differential diag- 
nosis of, from liver abscess, 448 
Baallu$ fuatformts, 645 



sinsJEcr INDEX 


873 


Baet«riophaRp, u»c of, in treatment of 
cholera, 374. 390 
of dj'jentet>, 41S 
/foeirnunt oftafricent, 403 
Bacterium ombifuutn Schmil* 402 
flaelenum dytcntmcc, 400 
Baetenum dveenterio* Bojd, 401 
Baefenum fterntn, 379 
Baclrnum p$evdo^(tTohnu», 420 
Baefenum lonnef, 402 
Baefenum fufarewe, 3W 
the cftural oirani^m of tularamia. 345 
‘Bacto’-beef cstract, in Rhigella medium, 
411 

Bad fruit, in d\>enleo. 419 
BaKhiUd boil, 179 
BalantidiBMii, 453 
Bafanfitfium eofi, 453 
Balkans, loa«e-boni typhua in 2fll 
relapiunt fe' er m. W 
Baltic countne*, fish tapeworm infection 
m, 635 

Icpro*)' to. 4^ 

Banina, 707 . . v 

Banded rattlesnake (Crolafui Aomrfwd, 
W7 ^ ^ 

Dandieooti, in plspuc epuootic*, 329 
Barbadort. maUni in, 55 
yaw* in. 535 
Barbue puetefli, 702 
Barcoo ri'ce area >cldl aore in, 552 
Barirea'a diplococeua m uiccratne colitis, 
457 

Bark, cinchona, 93 
Barlow's disease, 752, 797, 800 
Barometric prrwure, 5 
Barfonelfrt baeifh/ormw, casual organism 
of Oroja fe»cr, 283 
Darlontlla 2S9 
n«TOM«Da» 288 Set Oroja fe%er 
Basal mcUbolie rate, in the tropics, 12 

Batasia, benben work in, 773 

Bathroom, the. m the tropics. 29 
Bauru. 191 See South Amencan muco- 
cutaneous leishmaniasis 

Baj or 7602 in Chagas's divasc, 222 

Bears, as definitiic hosts of fbh tapeworm 
infections, 636 

aa intermediate hosts of helminth mfec- 
tions, 589 , . .. 

Beef, as medium of infection m helminth 
infcclions, 589 
caloric saluc of. 767 

Beef tapeworm, 635 „ 

Beer, ‘«untry’, as source of vitamin B. 
756 

m tropics, 21 

Beetle dtsease, 866 . . . j i.mK* 

Beggars, eiploitation of dephsntoid limbs 
by, in Far East, 675 
Duel, 539 


Belgian Congo, onchocerciasis m, 690 
paragonimiasis in, 731 
yaws in, 525 

Dolgium, leptospirosis in, 253 
Benares cholera in, 378 
Bengal, cholera in, 376 
epidemic dropsy in 803, 801 
filinasis in, 659 
foot-rot in, 574 
granuloma venereum in, 563 
infantile cirrhosis of liver in, 817 
tinea imbricata m, 580 
II . mofoyt infection to, 687 
Bengal tiger, Parosontmus infection in, 
731 

Bcngal-Assam t>-pe of malaria, 58 
Bengalese, epidemic dropsy among, 803 
Bengcr’a food, m treatment of amcebic 
d>sentcry, 439 
of bacilbrj dysentery, 419 
Bearnai, 751, 762, 770 
conditioned, 778 
digitalis in treatment of, 781 
electrocardiography in, 777 
in differential dngno«is of leprosy, 509 
of pellagra. 794 
sporadic, 778 

etrophanthus in treatment of, 7Sl 
fub<linical, 778 
Bcaiacat, iNfAMitt, 782 
Betbcnnc sulphate, in the treament of 
oriental sore, 188 

Bernhardt’s disease in differential diag- 
nosis of leprosy, 609 
Berries, as source of Mtamins, 752 
Bcta-miphthol, in treatment of hookworm 
infection, 625 

Dels laser, iniohement m pellagra, 7W 
Beverages snd alcohol in the tropics 20 
Bhun UtpaghuM, 19, 419 
Bicarbonate solution, m treatment -ol 
cholera 392 , , w * 

Bier's euclioa m treatment of snake-bite, 

Bihar, epidemic dropsy m, 604 

infantile cirrhosis of hver m, oii 
yaws in, 525 

Bdhania (Schutotoma), 369 
Bilhamal dysentery, K9 
Dilhamasis. differential diagnosis of, from 
liver abscess, 448 

Bilirubinuna, m blaekwater fever, 127 

of, 

in cholera treatment, J9i 
Biochemical tests for benign, 779 . 

Biological methods in the control of 
malaria, 117 
Biskra button, 179 

nsmostab in treatment of yavra, ^ 
BimuUi. m treatment 

tery (carbonate), 439 
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Bismuth, m treatment of hill tliarrbopa, 
4S0 

m Ueatmcnl of jaws, 531 
precipitated bismuth, 630 
tartrate, 536 
Bitot's spots, 752. 702 
as a sjmplom of Mtamin A defioency, 
46 

Bitter Root Valley, Rockj Mountain 
spotted feier in, 273 
Black Death 322 
Black fe\er, 137 Sec Kala-arar 
Black snake, the, 842, 817 
Black tongue, in dogs, analoci' with P'^l- 
lagra, 788 

‘Black \Qmit,' in jcllow fever, 302 
Black water feier, the anxmia of, 825 
Blflalocystis homitiis, 436 
Blood culture, m diignosis of undulant 
lever, 358 

Blood dres-'ings, in treatment of ulcus 
tropicum, 550 

Blood picture, m anidbic dj^cnlerj, 433 
in beribcn, 776 
in cholera, 381 

iQ chrooic post*dy«cntcnc ulcentue 
colitis, 457 
in dengue fever, 314 
in djsentcry, 406 
in epidemic dropsy, 808 
in faseiolopsiasis, 736 
m 8Iaria-*i<, 672 
m bookworm infection, 61S 
in infantile cirrhosis of liier, 8(7 
in kala-asar, 150 
in liver abscess, 447 
m lousc-bome tjphus, 263 
in malaria, 75 
in Malta fever, 356 
m Oroya fever, 290 
la pellagra, 790 
in plague, 334 
in rat-bite fever, 240 
m relapsing fever, 229 
in Rocky Mountain spotted fever, 273 
in sand fly fev er, 317 
in schistosomiasis, 719, 723 
in scurvy, 799 
in sickle-celled ansmia, 832 
in sleeping sickness, 206 
in sprue, 466 
m strongyloidiasis, 631 
in tick-borne relapsing fev er, 234 
in trichmo'is, 650 
m tropical macrocytic ansemia, 829 
in tsutsugamushi, 277 
in tulanemia, 348 
m Weil’s di«ea«e, 249 
in jellow fever, 300 
Blood pressure, in kala azar, 155 
in the tropics, 12 


Blood-sucking parasite*, anxmia causiid 
bj. 821 

Blood sugar, m kala-atar, 161 
Blo^ transfii'ion, as meaM of inalans 
lran*miJi.«ion, 72 
m hookworm infection, C27 
Blootl volume, in the tropics, 12 
niuliberj ti»siir, in fibrusis, CC9 
Bov-constrictor, 83S, 839 
Boockk sarcoid, differentiated from sarcoid 
of epidemic dropsy, 809 
Bolivia, Oroja fever in, 289 
plague m, 323 

faouth Amcnran miico-cufaneous Icish— 
mnn<a*is in, 192 

Bombij IVesidcncj’, drncontia'ls in, C91 
filvria*is in, C59 
‘Bombs’, aerosol, IIC 
Bone marrow, in kaln-artr, 148 
in Ofoja fever, 290 
in rcl ip'ing fev er, 229 
in sprue, 460 
m Wcil’a div'V«e, 219 
I.cishniKn-Donovan bodies m, 142 
Bone oermsis m leprosy, 5ic 
Bones, hydatid cyita in, 743 
rarefaction of, m yaws, 528 
Donificazione or bonifirntion, 117 
Boomerang leg, in yaws, 531 
Boomslang 812 

Bo»p8(fu.t ormufntiK, the cattle tick 
which spreads ‘Q’ fever infection, 
279 

Doophilut (Iceotoratui, as vector of ty'phu^ 
275 

Borcd-holc latrines, 30, 414. 622 
Bornholm diH-asc, 318 
Borneo, fasciolopsiasis m, 734 
bookworm in, 603 
tinea imbricata in, 5S0 
fr«cAcrcna malaj/i infection in, 687 
Domu, draconti3*is in, 691 
Boclon, trichinosis id, 647 
Dot-flics, as cause of cutaneous rayiasis, 
866 

Dolhrops alrox (B laneeolalus), the Fer- 
de-Iance, 843 

Bpthropt jararaca (the Jararaca), 843 
BothTop$ jararacuisa (the Jararacussa), 843 
Bothrops hneeolatus iB. alrox), 843 
Bouchi oil, m pinta, 539 
in treatment o( Icucodenna, 584 
Boyd's classification of Indian typhus, 282 
Boyd’s types of Shigella, 404 
Brain, haemorrhages in, in snake-bite, 851 
hydatid cysts in, 743 
Brawny skm, in elephantiasis, 675 
Brazil, dncvlostoma brarvhense in, 609 
benben m, 771 
dengue m. 314 
dracontia^is m, 694 
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Uraiil filinn*!* «n MT 
Binulotm \rnciT\itiJ »n, 5C3 
liooVnorm »n 
kih-atir in 130 
k|'ro*\ m 4''0 
jnmconimia'i* in, 731 
pintn m. &37 
nliK^ in SCO 
aclii'towmia*!* in, TM 
Poutli Amcrimn muro-ciitanfoin lM»h- 
mnnw«n in. 192 
linra imbnrati in 5^ 
lncliinn«i« in, C17 
in 271 

UrciUilc'-ni^". in l>oril><?n, 777 

m witnTi , fOO 

BfcwrrV }ra‘l. la trratnent of bcfibcri. 
7S1 

Kiiirrc of aitimm B. 7G2 
llnllianl e«fn. in trraimcnt of nnRWorm 
of fed, 577 
Bnll* di'onv', M 
Bn*banr. ‘Q’ fc\cr in, 279 
ilrili'h Cunna linfonlis’H m, COl 
fihni^K iniP*li»l*on« in, 6S3 

South AincnMD miKO-cutsnMni* ki'li* 
manii<i« m, 192 
nrili‘h Wp«, in. 455 
Brituh wUiPr* in Intlia, ’®' 

Bfonchi'tM, ihfffrtntul ilapnoMi of, from 
nuLini, W 

Bronrho-pncumonia. as cotnrlidlion >'» 
lofiatilp eirtlio'M SIS 
in I'lraRonimin'H, 733 
Bronrliopnpumonie tipc of malaria, S2 
Drueelh cborlun. cau*al orRjninn of »t»or- 
tii« fpicr, 353 3C2 

Dnedla melUentia, caudal orgawm ol 
Mails frirr, 353 

Brucella »UM. 353 Spc BrueelU obortw 
a« caii«al onrani*ni in nhortus fcicr, Jo- 
nnicc!Io«i'«. snrnin of. S37 . , , 

BniwN >|irout», compo*‘l»on and nionc 
laliic of, 7C4> 

BTU (Briti-li Thermal Unild, 

Bubonic rlsRue. 51* 

Biiero« Airc« COS , 

Dulganeixoil mills, in treatment of baol- 
hr> dwnterj , 419 

Bufinua Irmicafin, 713 i _.»> 

Dungarut car,d<du^ (the common kraitJ. 
542, S50 

Burma, blacUafcr fe^e^ m, 120 
cholera in, 376 
filaria«ia in 657 
hookworm m, 60S 
Iepro«\ in, 4S2, 4S9 
malaria in, 56 
plague in, 323 
tmei imbrieata in, 5S0 


Burma jaw* m 525 
/iurnourc of Arab, 8, 24 
•Budi aliirt*, 21 

Biidim liter, llio ILachcsis mufa), 843, 847 
Butter a« source of iitamins, 752 
Butterflj CTjthma in pellagra, 792 
ra ioii<t*Vala-arir dermal Ici'hmaniaiis 
159 

Butlcnnilk, 755 

Cabbage, composition and ealonc \alue 
of, 766 

Cachar, irucftcrcria malagi infection in, 
6S7 

jawa in 525 
Calabar ewcHing» &S9 

Calabria oriental eorc in, 179 

Calcul bnqueltca for rat destruction, 340 
Calciferol, 752. 764 , , , 

Calcium content, of blood m kab-*rar, 
151 

dcficieocj. as a mu'c o( sprue, 464 
d clary rcquiremcnU, 750 
gluconate, m treatment of trichino'i’, 
652 

m treatment of 'prue, 470 
percentage of, in nee, 755 

Caloitla. epidemic dropiy ID S04 

fibrnm ID, 660 

infantile cirrho'is of li'er m, oio 
C.toltt' "sthioUt Tropiml SOS, 

ra.i™, lDM)tolc at, 

CallMtn temal.on of, b) 'O™'" 
Cilomrf, in trfitmtnt ol ™ 

Calonc aalue of tood->tuff», <66. .67 
Calorie, brge, 74^3 
requirements, 743 
\aiue, 743 

g2rt^*=t™‘oiSM.o- 

coccus, 733 

trapanoiomia^is m, 211 
Cameroons p-iragommia'is in ui 

CatSTl^aTiiont of pnCb 

Coip^te. .0 '1™'"“! 

cjticanxmia, 831 

CanadS fi>h tapeworm i^ection m, 63a 
malaria ab«ent from, 56 
schistosomal dermatitis m .oa 

cinoma „ 

Cancruia oris, m kala arar, l&o 
Candula «'E»cans 5,5 
Canines as “"L ’ 

tions of man osu 
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Canthorrhaphy, lateral, in leprosy, 517 
Canton clonorclua«u in, 729 
Cape cobra, 847 

Cape Colony schistO'Ofnn«i3 m 709 
Capilliry-friiRility tC3t, Golhlin's, 800 
Carafe (pinta) 537 

Carbar«one in treatment of dysentery , 416 
chronu omccbic, 410 
of yaw- 536 

Carbohydrate dietary requirements 750 
Carbohydrate-tliiamin ratio 807 
Carbon dioMdc «now, for destroying larxic 
of Ancylotloma brnsifieiise, 625 
Carbon tetrachloride 614 
in treatment of balantidiasis, 451 
of fa«ciolop«iasis, 455, "36 
of hooknorm infection, 625 
of (Eiophagoitomum apioitomum in* 
fection, 455 

poisoning, difTcrcntiated from yellow 
fever, 304 

Caremorna, as sequel to clonorchia«is, 731 
to schistosomit'is, 722 
differentnl diagnoMs of, from Incr 
abscess 44$ 

Cardiac changes, due to hookworm infec* 

tiOD, 618 

Cardiac type of malaria, 82 
Carditis, in the tropics, 4 
Caribbean I«Iands, dracontia^is in, 691 
Carnivores, and hydatid di«ea*e 739 
Carotene (pro*\itamm A), 752, 762 
Carrot^, a« a source of v itamins, 752 
composition and caloric value of 766 
Casal a collar, 792 ’ 

Cashew nut, 767 

Cssim te.t, for hydjlid di-raW 74, 
Ciana becream, ctract, a, ,p„,ac 
I3I blacUalcr fcirr, 

Ca,„a Jiiiuta, 

blackwater fever, 131 
Castellani’s fucham paint, 580 
Cattle’s intrinsic factor, 790 
Cat, as host of £cA»iococcu* 738 

Chagas’s di«ea«e in 219 

^.4 ».cc- 

rat bite fe\ er m, 240 
South American muco cutaneoia lei.h- 
maniasis m 193 
Cat snake 842 
Catania, kala-azar m 137 
Catarrhal jaundice, ,n differentia] dm.- 
nosis from yellow fever, 304 
Cattle, a« intermediate hosts of beef tane- 
worm infection 636 
of Eckinocoecus, 738 
of nelmmth infections, 589 


Cattle as the reservoir of abortus fever 
infection 363 

Cauliflower, as source of vitamins. 752 
Cauterization, m prevention of rabies, 863 
Ceilings, in the tropics, 28 
Celebes schLstosomiasis in, 708 
irucAerena malapi infection in, 687 
Celery, compo<ition and calone value of, 
766 

Cdlotcx, 27 

Cellulitis, in differential diagnosis of 
leprosy, 509 
in draeontiasis, 700 
treated by maggot therapy, 868 
Ceotn! America, filariasu in, 657 
granuloma v cnercum in, 563 
liooLworm in, COS 
Icpro«y ID, 485 
pmta 111, 537 
poisonous snakes of, 817 
rabies m, SCO 
eand fly fever in, 317 
tick-bome relapsing fever in, 233 
yaws m, 525 

Central nervous system, in ileepmi nek- 
ncM 205 

CerafopAv/fus /csetoiut, as transmitter of 
rat-bome pbgue, 331 
Cereano fU'<r, 700, 716 
Ctrenna occl^la, 700, 716 
Ccfeari® of Scfn$lotomo, 709 
CereopitAffM* monkeys, trypanosomiasis 
in, 210 

Cerebrospinal fever, frequent occurrence 
of, in tropics, 3 

Cerebrospinal fluid, in relap«iDg fever, 235 
ID sleeping sickness, 206 
Conical nb, m differential diagnosis of 
leprosy. 509 
Cestoda, 58S, 5S9 

Ceylon, Anevhsloma bnziltense m, 609 
cholera in, 371 
fllanasis m, 657 
hookworm m, 609 
maLina m, epidemic, 58 
mclioido'is m, 366 

plague m. 323 
ecarabia«i3 m, 867 
sprue m. 463 
tinea imbncafa m 580 
IFacAcreno mafain infection in, 687 
>a»s in, 525 
Chacas's Disease, 217 

lil’rosis of myocardium in, 

Cbanreoid in different,,] diaitno!,, nt 
'Jinphopathia venereum, 560 

576 heat. 

Charcol-I^jdcn crystals, 433, 43S 

in amcebte dysentery, ^2 
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Chtrtol-Lejdfa co*t***. la comdtws 
chmctprutir, 4M 
Chpr«c, alone >»1uc of, 767 
Cheilopt*. 752 

due to nboRtvin deficicnOr 763 
Chnrojwmrholys, 576 
Cheoopodiurn, oil of, W4 
to tratmeot of aK^m iofrelion, 599 
of fibrUfip, 

of hooWorm infection, 065 
of tnehuru infection, 601 
Cbe>ne^toVni breathinn in bUrkwater 
fe%cr. 130 

Cbtafo epidemic of amccbic dj'pcnteo 
43S 

Chiele^fum jntherers, occurrence of South 
Anenan inuco<utaneou* |et*h* 
tnaniasLi in 192 

ChilbUins, due to pj'ndoim deficirno 
763 

Chile. lou*p.tjome I)t1im» m. 261 
South Amrnctn Riuco-cutaneoiu lei'h' 
mama'll in, 193 
tnchino*!' in. tW7 
Chith&R ]oa],21 

C^ifomaitu fnrmih, a common mtctioal 
fiatrllate, 151 
China, benben lo, 771 
blarkvater feicr m 125 
cholera in, 371 rt i<<] 
tloooniiiMMs in, 729 
faKiolorrtafK in, 731 
filana'is in 657 
ftnathoetomiaru in, 701 
fcnmuloma icnercum in. 563 
helmiQlhic dnnhoai in 455 
hookworm in, 606 
hydati ' di«ea«« in, 738 
kata-aiar lo, 13S 
leprory in, 4S5 tl $cq 
MalU feicr m, 354 
paraKOOimiMia m, 731 
l>elliij>ra in 785 
plague in 332 el teq 
reUpamg fcier in. 235 
acbistcomMur in, 7C8 
apnic m 463 
(inca imbrieata in, 5S0 
typhus in loiwsborac, 261 
n uefterena mufopr infection lo, GS7 
Chiae«c, Cooley’s anemia in, S31 
ChiDiofoD in treatment of chronic arotrbic 
djrenterv, 440 

Chittagong Ifil( Tracts, jaws in, 525 
Chlorides in unne, test for, 40 
Chlonnation of water, in preiention of 
cholera 388 

to destroy amobic ejsts 429 
to kill eereari® of SchistoMmcs, 725 
Chloroform in treatment of hookworm 
infection 625 


Chobrmia ns caasc of dcith in infantile 
cirrho'i* 818 

Cholam (horohum tuIiTore) 766 
Chobogiti* siippuraliie, ditlcrcntial diag- 
ftosi' of from hi er abscess, 448 
Cholecjstiti' differential dn(mo«i» of. 
from hi er aliscess 418 
from malaria 92 
in chofrrn 383 
CMOLOii 3 370 
belt 24 

rliartna for cure of 390 
collapse in 382 395 

diffcrcntul diagnosis of from mahna, 
92 

rffrcl of nutrition m 759 
forecasts of incidence of 379 
qiiamntini regulations for 385 
Cbolcm*red reaction 374 
Cbolcmir tjpe of cijfcnten 40S 
Choteraphage in treatment of cholera 
397 

Cholesterol blood content of m blael- 
sealcr fever 129 

Choline rrt)uircmcnta of in tropics 751 
Cliota Nagpur, jaws in 625 
Chnslojhers method of taking fplecn 
indcs, 120 

Chromatoid bodies in rntomeha hutofy* 
tica cjT>ts, 437 

Cheytomi/vi Iffttwnn jn mvia'is, 666 
Chry»om^\n mepficrphnlo 422 
CAryiomyta mclncephofa, 8C6 
Cho'sops, as intermediate hosts of heb 
minth infections 589 
vectors of Lon loa, 689 
Chrpsops dimirfiafa, CS9 
Chryiop^ rfMfafi*, a transmitter of tul- 
antniis 315 316 
CArp»op« nfrtcrn 6S9 
CbrjForobin ejnthetie (Cignohn) 579 
ClivoeIckV sign in benben, 778 
in pellagra, 793 

Chjic annx due (o filanasis 678 
Chjlocelc, due to filanasis 670, 678 
Chylous asrjirs due to filanasis 670 678 
Chjrloua diarrhoM, due to filanasis 670, 
679 

Chjluna due to filanasis, 665, 670, 678 
CtgRoltB 579 
Cilional, 06 

CimcT. as vector in Chagas's di«oa«e, 218 
Cinchona alkaloids, in malaria, 91 
Cinchonism 94, 106 
Cimnate lesions m bejel 541 
Cireulatorj Collapse, ra benben, 777 
in heat stroke 37 
Orrhossa of the liier 435 
diagnosis of from liver abscess 448 
due to achi'tosomiasis 717 
in clonorchiasis 730 
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Citcllus becchcyi, ns rc'cnoir of fohatie 
plaRiio 329 

Clarkes column imohcmcnt of in pcl- 
laRn 790 

CIa\us (>aw«), 530 
‘Claw hand in lopro“j 500 
Climate ns cnii'c tropiiul nciir»«tlifni» 47 
direct cITccts of C 

c/Tccts of on di'triliiition of disM«o, 4 C 
indirect cITccts of in the tropic*, 14 
Climntc bubo 555 .See I.\mpIiop'ithii 
^cnercum 

CLONoncmcsis, 729 
sjmptomlo's infection in 730 
Clo}torcht3 tincnsti, 5S7, 5SS, 5S9 591, 692 
594 729 

Clothing in the tropics, 23 
Cobn, 817 

common (iVma nmn) 812 850 
icnom of, 849 
Coccidio* IS, 454 
Cochin filaria«i* in 639 
jaws in 525 


CoeAfiomym Aominuoro/, m SCO 

Cockroiehc* ns intcmicdnte hosts ©f 
Utimenotepu riminuta infection. 013 
destniction of hookw orm epes bj . 615 
Cock's comb appearance of labn minOra. 

in li mphopalhia i encrcum, 559 
Cocktails, in the tropics 21 
Coconut, 707 

Coconut water as a dnnk, 21 
Cod liier oil 762 
as source of \ iiamm D, 76t 
dtesinss ,n (realmenl ot ulcii, tjon. 
leum 550 ’ 

Ccclmc d].ea«, .j-ndromc ot idenliool lo 
that of sprue 465 470 
CouTis Chromc Post Dvsemebic Ulcct- 


Colitis, ulceratn i 
Collarpol for i 
703 


e See Ulceratue colitis 
isualizmt; guinea-worm*. 


Cohcasia antiquonim, 494 
Colombia filariasis in, 657 
Oro>a feier in, 289 
pinta m, 537 

South Amencan muoo-outoeou. !o,.h. 

mania«i3 in, 192 
t>phus m loii«e.bome, 261 
>‘aw8 m 525 

Colorado.^wkj Moonlam .potted tcer 

Colorado tick fe\er, 313 
Colubndffi. 838, 84l’ 842 
% enom of, 849 
Colubnne bite 850 

polling differential diagnosis ©f 832 
Comfort zone, 8 ’ w, ooj 

Commonitj, pretention ot mala,,, ,12 


Complcmcnt-fixition test, m omcrbic d>s- 
onterj , 138 

in diagnosis of parogonimnni, 733 
in Iitdatid ditca*©, 744 
in knlt-azar, 147 
in lcpr<»*> , 4S9 

in l)mp!iopithin arncrciim. 559 
in wlii*lo«omn«i« 723 
Conditional bffilicri, 778 
dcficicncj state tropic tl macrocjtic 
onaiiim, 82S 

toxicits, caii’te of epidemic dropn, 807 
citi«e of tropical macrocjtic anrmia, 
761 

Congenita] ilefect*, ans'mui clue to, 832 
Congo f>i*in. Lm loc mfctlion in, 687 
schMlo*oniii«i« m, 768 
Conjiinctitiii*, in onchoccnvi*, C9I 
Con-'tipation, in the tropic*. 19 
Vorreefue*’ m, 10 
Con’umplion unit. 755 
Con\alevcnt renim, m Icplo«pin>«i«, 253 
Con%til*ion«, m infantile bonben, 782 
m infant* m maliria, 80 
in saike bite, 557 
Cook-hou*e, 19 Sec Kitchen 
Coolej'a anxmn, 832, 633 
Cooling artificial, in tropic* 30 
Coi»cpod* a* mtermctliate ho‘t* of fish 
tapeworm infection, 637 
Copper, dictarj rpqmrcmcnls of, 751 
Copiwr cooking \r*«rl», and Mtamin C 
dcficicncj , 799 , 

Copi*cr Milphatc m malaria control, 115 
Coppcrlicad (dglisfrodon moAnsen) 843, 
817 

Copperj pigmentation, in pinta, 538 
Coral snake Wallophu macelellartdi), 842 
‘Co-respondent’ shoe*, as pre^entne of 
pnclclj heat, 570 

Cornea, sloughing of, in cholera, 3S3 
Corneal ulcer, treatment of, 517 
Cornwall, hookworm m, 608 
Cortm, in treatment of blackwater fe>er, 
131 

Coryttcbaelcnum diphtheries (Klebs-Loef- 
Ber bacillus), 643 

m ulcus tropicum, 648, 551, 552 553 
COSMOPOLITAV ISTESTINAI, NeMATODE In- 
rECTioNS, 595 

Cotton mouth or water mocca«in MgAw- 
Irodott nolasen), 843, 847 
Councilman cell, 300 

Coup de toleil. 34 44 See ‘Solar derma- 
titis ’ 

Crab jaws, 630 

Crabs, as intermediate hosts of helminth 
infection*, 589 
Cramp stoker's 43 

Cranial nene* affected in Iepro*j, 500 
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Crrrjunj rniplion. CAS 
diip to Ji(K>k»-orm mfcftion, CIS 
n FnathootoniiaM^, TOO 
Crele. LthMtir jn J37 
oncnial POff m, 1T9 
Cnrrlufui ^niruji, !(3 
CPKPtu« ewrotw H3 
Crotalijw (rattJp ?nakr« \erj roi‘on(m«) 
S(3 

Cpo/flfw ednmanlfut (Efl'tcra diamond- 
backptj ratflcmike), S(3 
Cm(n[ut niroi (tt f'tPrn dumond tnckt«i 
ratt}p<ntkp) SI3 
CfoMfuJi tonfurtjlut, 813 
Crotfl/iii horrtilui (the bandfal rattlo- 
fiakp), 8t3 

rrofntui (tbe dog fscod nttlr- 

maVp), 811 

Cnj«tarPin*, #« intprrotdulp ho«t* m para- 
goniriM't*. 732 

iincookfd, aa wirrc of infrction in para- 
gonimuna, 731 

CtP>io«pAofu» fni M a« tnm»nittfr of rat- 
bomr pbcup, 331 

CffwocrpArtliu IfUt, on travmittpr of rat* 
bortip pNgur. 331 
Cuba, pmta in S37 
Cufrj oIm, (/Ci6 
Cuirt nfinuhrfulnt, t(A 
Cufpz fuf/xephfiluf, CCO 
Culri hnbililalof, C£A 
CiilfT fiCO 
CuUi p>pcp» tflf p^lUn*. CCO 
Cutfs <)Uinijurfa‘eialm (fnli^nni), 5S7, 000, 
CM CSO 

('uJcT tt^kput, COO » 

Culfi vhlmom CCO 

Culicoido*, jii intcrrarvlntp IiOM* of hfl* 
niinth infpctioa« &S0 
riifipoidf* furtns, 657 
Oifanwmi manifc'talion'* in «T>wfcfnic 
dpop«), 809 

CiiljRPoin 8C6 

(Kn<r- ^.W'^'WAK’ tfi' fit inwal 
t\pc lopro-a, 4''S 

CutanpQiH iilcrration doe to amtrljT, 435 
C>incippn g3< m rot de-tniction 339 
C}~ino«w in bcriben 777 
111 infantile l>ent>en 7S3 
in #nake.bite S50 

CjcloinOj- M intcrrnethate ho«t lo dnicon- 
tlaoi* COC 
eeoloRj of, C97 

Cjclojw as mtcnnediate lio*t of hcimiotb 
latcctiaeif 5S0 

eliininalton of, aa pmcntiie mca'ure in 
draconti3*i«, 702 
Cjmag for rat de«tnictioQ 310 
C^ ^ticcrcons, 633 

Cjftieefcus infection', in Untish Roldiera 
in India C37 


Cv'ifHi-* difftrentiaf diagno'i' of, in maf- 
nru 93 

in dngnosis of »chisto«omiasts 

in treatment of doluna 6S6 
Ca*l« miiJtiloniJar in hydatid di5ea«e 
«enoa'Tie')i of, 745 

/lofioid niwffi (Ru*^pjrs Mper), 813 
Dilarhar calorie \atiicof 766 
DaiufrulT tinrn \erneotor and 581 
Dimilio eountric* fi.h tapeworm infection 
tn 635 

Dark 'kioneil race* greater ru'ccptibihtj 
of, lo pinta, 537 
DDT inalan i control b> 115 
Deafnev" m rctip*ing fever, 235 
Death adder {Aeanlhophii antarcticus) 
8U Si7 

Defore'tation ns a factor in di<ea<e dis- 
iribotion, 5 

Delia iJration in rbolcra, 3S1 
m the tropiev 39 
Deit<l aor hejcl id, 539 
Delhi boil 179 

f)rndrtt»pr» anpu«ficrps (the tnatnba), 813 
fiSO 

Dt'tnr 312 

difTerentul dlagDO^Ja ef from mabria, 
92 

Dcsoic SvM>-Ft.Y Gnotr, 313 
Dentine ilefect', 752 

T)frmocf»lof amlruont, tran'mifter of 
Coforado tick fe\ er, 313 
of 'Q’ fevor, 2S0 

of Jlofk> Mountain spotted fever, 271 
of tiilarrmii 316 

Deemoreator t nTinbtht, as a transmitter of 
liilaraemn 317 

DfnrKtetulTotfhutnclfllii 271 
Dermal lei'hniania'i-'* differential diagnosis 
of, from lepn)'> , 509 
from Jeiicodcrmn, 5S3 

DennatitL' ns source of sccondar> bac- 
tcrijl infection m filaria'u', 6S2 
differential dngno-is of, from leprosj, 
509 

due to vitamin dcficicnej, 752 
ra pell igra 792 
•!chi«tosomnl 719 
siljr 4t 

DEBMATOPltVTO'llS, 571 
Dems, m malana control 115 
XVwiwIiriw rio«e« for anti-d>'scnteric 
scrum 417 

Desoajcorticosterone acetate in treatment 
of blackwater fever, 133 
Dhobie jia «ource of tinea cruris 578 
Drobce Itch or Tram CsiRis, 578 
Dhoti the ns cau'c of leucoderma, 582 



*il WECT INOKX 


8S1 


D Fi*t MuHt fcAcr m 331 
tnplioi Jo. in 3 Cfl 
Itrrs iml ncata in S-W 
Dutch Ciuiana South AmcHMA muco- 
futitirou* lpi«hn»nn*i" in 182 
'Dutch mfp’ iiv* of in imfhtion of 
I’ficU) 1 Pat 5^3 

D>whtt>matip »Vm pJTcct* infinta !CS 
D>-M’ntrr> amcthic cumcr »t»te m 431 
4 fl 

inmlatuc jicrKnl in 433 
Jopih/rtJ fa 433 

tnxmi* of S 27 
faciHan flirrjcw of 4 {tl 
chrome 400 

cfifferentiaJ i!iaima«i« of from t)nip}o* 
I aU u icnrrrum 3 C 0 
from matana W 
due to intrrtmal W 

due to acambiaJK M 7 
due to iiflii*to«omi»*i* T 21 
due to atronK>tQ>Iia«i« 63 t 
fulminant 408 
in fa*eioloj>"ia»»< 730 
in kali'Aur ISO 
in relap»ins 5 feaer 533 
inrr«*e of d mnc famine 7 C 0 
mtraieno tf ll enpa of 418 
other protoioal an I metatoal forma of 
431 

Djfpep^Li m j\ara*ernip 4 T 8 
Djaphatiia m infanlile benberi 7 S 2 
m pani«#pnie 4“8 

D>»pn<ra s««oeialed inth tfnathoatoroia*i« 
700 

IQ hlacVirater frier 129 
m infantile benWn 7 S 2 


flartlennare jar* u*od for ttormir f-eces 
for manure 715 

Fjmijt* aa intermediate lio«la of Hv 
mtnctrpm itimi iu!a infeelron 013 
East Africa cholera in 3"i 
/■fanaot m 657 
plairue Id 223 
>aw» js 325 

Ea*t Indies rihn.a«i* m 657 
peJIap-a in 7S5 
epnie in 463 
>a»'« in 325 

Eberapapjrus reference of (olaematuna 
apparently to echistoson»3«M 70S 
Ecchjmose* inscunj 800 
f ehinoeocCM ffrniiulfftitf 3S8 3.'59 392 591 
737 

Fehinottoma 38S 5S9 391 392 730 
fehu eaninlut (Phoorsa Fehis atper) 

613 Sir 

bite of 851 
freatmeot of S59 


1 commie etitM« a« a factor in di'c-iae 
diMnl ution 5 

Irualor lo i‘e home tvjliis in 2C1 
Oruan fearr in 2^9 
I inta in 337 
pla^He ID 323 

leaema dilforential disjtno*is of from 
aai*« 532 

d le to prickly 1 eat 572 
I ffeetiip trmpmturr 8 
kfies as source of a itamina 752 
raloric ttlac of “67 
in Imlian diet* 735 
FR\|t cholera in 3”S 
lilaru*t* in 637 
iooknorm m COS 
un I fla feaer in 317 
Kha«to*omia*i* in 714 721 
a cl It aore in 332 
1 OI tMii a*p Ihe 817 
tcaptian el lornai* C0.8 
n Tor Mrami of cholera a ibno 373 
Heclroljtic iml ilancc m I ral stroke 37 
Flepbsntia*!* 674 

of the fcnilal* 555 8fr 1 a mpl opathia 
aencrcum 

Flc|l anti9«ir RiTPCorum 4S3 See Lep* 
to*) 

Hep! antoi 1 limb* in f»laria»i* C"0 
*km in filana«i* 6"0 
Ffeus nr cornmnn (ragi) 706 
Fllieeldand* filaria«i« in 657 
FIfr $ fu nfft M* a* Murre of a itamin A 
754 

Fmaruhon die to inlrMjnaJ in>ia*is 86C 
d le to iK-arst lasi* KC6 
due to tnehum infection tM 
in p*n ej rue 479 
m sprue 409 
in Iriehmo*!* 651 

Fmeline in treatment of bakantidiasis 453 
of paraRomnuBi'i* 731 
oaeidoeace of »f faH*o of tropical 
nraim*tl enia 47 
tocic effect* of 439 

Fmetine bi<miith iodide (EHI) in treat 
ment of ammliic dy*enfciy 43S 439 
Pmolional instability m aaitammosi* B, 
77S 

Empyemd a* complication in parago 
n 733 

differential diaKno«is of from liacr 
«h*ccM 44S 

Fncepl alopnth) d lo to niacm deficiency 
763 

in jioltaicrn 793 

Fndemie (miinne) typhus 257 et leq 
Fndocrine fi nctions m the tropics 13 
Ft Mimoz nn a 427 
Fnema medicated m treatment of iilcera 
tnc colitis 459 
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fnhydntia inlakadtcti, 8J3 
Lntamabn colt, 427 
(liffercntal chnnctcrs of, 437 
Eiitamctba gingtiah^, 427 
Enlamcrba hutoluttca factor in ulccra- 
ti\c coliti«, 456 

cau«B! orRanKni in oiiktIjic dj'cnteo* 
425 rt tcq 

difTerontial chiiraclcrs of 437 
Enteric (tjphoid), in Indii, 4 
differential diaRnooii of, from liver 
abscc's 448 

Entcnc-liko tjpe of kuh-urar, 152 
EiUerobtus icrmieulnm, K7 5SS, 6S9 590 
691, 692, 593, 600, 614 
EnVIROVMENT and DlSIRlBtTlON OP Dm- 
E.VSE, 4 

Eo'inophiln <liic to hookworm infection 
617 

in Bscara infection, 593 
in c!onorchia«ia, 730 
in rn«cioIop«u«ii, 736 
in filarn«i«, 672 681 
m hjdatid di«eu«c, 734 
in oDchocercia*t« 691 
in 8chi<to«omiR'i« 719, 723 
m 8tronRjloidia«i«, 631 
in trichmo«ia 650 
in triclmrw infection 601 
Ephedra tinctiirc of. in treatmenl of epi- 
demic dropaj, 811 

Epibla«totropic reaction in vuw«, 528 
Epidemic, definition of, 324 
Epidemic Dropsy, 803 
Epidemic t>phus 3, 201 See T>Thu« 
lousc-bomc * 

Epidemiological Record, League of Na- 
tions 378 

Eptdermopkyton flocosaum. 575, 678 
Eptdemoph'vlon inguinale, 578 ’ 

Epididyrao orchitis doe to fi!aria«»s, 677 
Epilep«>, differential diagnoMs of, from 
malaria 92 

due to schisto«:ome infection, 721 
Epileptic fits and c>sticcrca<i8, 640 

fits, resulting from ntcbrin. 

Epistaxis in kala-azar, 156 
in pneumonic plague, 336 
Epithelioma 45 
Epizootic of rabies, 862 

Ergosterol comei^ion of, into vitamin D,6 
irradiated 764 

Ergotism, m diBerential diagnosis ot pgl- 
lagra 794 * 

Enslabs lenax, 866 

Eiysipeks a^a complication of onenlal 

in diagnosis of leprosj, 

in the tropics 4 


Frjlhemn nodosum, m differential diag- 
nosis of Icprosj , 509 

krythToegle tedtmrnlaUon rate (CSR). 
150 

in nrkie celled onTmia, 633 
Eol*'roitene- 1 «, errors of, 822 
?'r>lliroI}sis, errors off, 822 
Lsrcspiv, 134 101 511 AVe f'outh Amer- 
iciin miico-ciitaneous leishmaniasis 
m differential diagnosis of javrs, 5T2 
ESR Eff Frythroeylr aedimenfation rale 
Essentiil oils in trentment of cliolem, 397 
IWntiai-oils mixture, the, 390 
r«tliiomcnc, 555 See Lymphopathia 
venereum 

I*th)l enrlwnvte of quinine (ruquinine), 
01 

Llhvl chloTjile sprnj, for destroying larvie 
of Ane}/!o*loni/i brazihente, 625 
I iieiilyptiis, oil of, in hookworm infection, 
625 

ruqmnme (ethyl earlionpte of quinine), 04 
I iira-iins jneidence of rprue among 463 
lurope, cholera in, 372 
leprosy in, 485 
pliguc in, 323 
poi'onoiis snaktsi of. 817 
Luro|>e, Central, hvdatirl di«ca«e in, 7JS. 
742 

Fva|K)nition mechanism in the tropic*, 14 
Exercise, importance of, m the tropicii, 22 
Exo*to«es due to excess fluorine, 751 
Exi>ectation of life, m India and other 
countnes, 769 

Fxpcrimenljl animals infectable with 
echisto«omiasts 715 

Exploratory puncture, in diagnosis of liver 

ftbs^e^s, 447 

Extra-genital lc«ions, m lymphopathia 
venereum, 557 

Extra-genital ulcer*, in granuloma vene- 
reum, 565 

Extrinsic factor absence of, 823 
Eye complications in bacillory dysentery, 
409 

Eye lesions of Icprasy, 503, 507 
Eyelids, swelling of. in trichmo«is 650 

Farces human, use of, as manure, 715 
viable Leuhmania in 142 
Famine dropsy , 761 
Fan^, of snakes examination of, 816 
rannia cantculant, 422 
Farmep, and hydatid di«ease, 739 
Fasciola hepalica, 5S8, 589, 691, 592, 736 
■eAsaoLopsMsia, 734 

Pasaolopsts buiKn, 455 588, 589, 591. 592, 
593 594 734 

Fat, absorption of, failure of, as cause of 
epnie 465 
physiology of 465 
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f *{, liw’fafj “-I? 

m tlip (fopif^. “51 
in nic, 47 S 

jn ttool*, in »i{ nn* r^timilmn of 407 
portrntajc of, in iir«*, 7M 
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Globuhn-preeipitation test, in kah azar 
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Ifamaphvtahs tcport».pa[u»{n$, is trati*- 
mitter of tulara>mia, 318 
Ifa-matemefiis in ima(hostomia»i«, 706 
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Hrmatochyluna, in filana'ia, 672, 678 
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Ilrmatobmphuria. m filarum 672 
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due to 61ana«», 670 
in blarkwater fev rr, 130 
in tma(hoatomia*is 706 
in pneumonic plvyue 330 
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IlaMnorrhoicls nnxmia due to, 821 
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snakes 8l7 
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malaria nb«cnt from, 55 
Headgear, in the tropies, 25 
Health Hulletm, No 23.749,755 
Heart the in kah-a*ar, 155 
m malarn 80 
in sprue, 4G6 
in jellow fcier, 300 
Heat balance 7 
cramp, 37 43 
exhaustion, 42 

hjperpjicxia, definition of, 34 
loss 7 
latent, 35 
production, 7 
rajs of the sun, 7 

pathological conditions proiluced by, 
34 

shock, 37 38 
stroke, 34 

differentiated from malaria, 92 
Irouma 17 

Healing, Ventilating and Air-CondiUonmg 
Guide, 10 

Hebrew literature, ‘fiery eerpent’ m, 691 
Ifeleoioma tropieum, 181 
HeLMiMitic DnmiaAs and DrsESTEWca, 
454 

HcLAftVTHlC IvrCCTIONS, SSO 
Hemiplegia, due to «chislo«ome mfcetioo. 
721 

m relapsing fcA cr 235 
Hepatic congestion, differentiated from 
Iner abscess 448 

Hepatitis a complication of amccbic dys- 
entery, 435 
ameebic, 432 

Herbnorcs, and hjdafid di'ca«e. 739 
Heredity as cause of tropical neurasthenia, 
47 

in neurasthenia 47 
Herpes loster, in kala-aiar, 156 
Herpetologist, 838 

Heterophvea heterophyes, 455, 588 589 
591 592 

Hexj Iresorcinol, 644 
m treatment of ascaris infections, 599 
of fa«ciolopsiasi8, 736 
of hookworm infection, 626 
of flvmenolepvi infections, W5 
of threadworm infection 602 
of tnehuns infection 604 
Hiccough in cholera, 396 
High protein meal diet, m trcalmeol of 
sprue, 473 

High-stepping gait, in beriberi, 788 


Iliu. PiApniKTA, 479 
Hill (nfics, susceptibility of, to j&ws, 520 
Himilayus, blackwitcr fcicr, at foot of, 
125 

Hindus, infantile rirrhosw among, 817 
ilijipelalri pnlhjies, 510 
as povible trnn«mitlcni of jaws. 627 
eiiggestdl as transmitteni of pinta, 535 
lIirudi-isH, nni-mn due to, 824 
Hissir famine in India, 760, 795 
llt»topla$via eapnulatutn, similarity of, to 
Uotioiftn (kkU ,561 

Ilixlgkms' di-ease, diffeirntial diagnosis of, 
from tnilsria, 92 

ItolaTThma nnti-eiyMnlenea in treatment 
of amrabic djwntcfy, 43S 
Holland, henbcTi in instilutions of, 771 
ili«ca*e in, 216 
Home Icaic, 22 
Hongkong, foot-rot m, 574 
plague 10, 321 

llooxwonif Histisr f A nctiostomiamsV 
COC 

Hookworm infection, 6&5 ' 

atia-mia of, 823, £24 
lio«t tolerance m, 610 
increase of iron reqiiirfrocnla in, 750 
malnutrition associated with, 629 
Hookworm liras m soil, estimation of, 
622 

Hops as sourer of i itamms, 752 
Hofse*, as intermediate liost of Zehno^ 
eoetvi, 738 

Hou«e-fl\, ns possible acetor of ulcus 
tropieum, 646 
Housing, m the tropics, 26 
Human excreta, for u«c as manure, 'ateril* 
ization’ of, 623 
Humidity , 4 

as a factor m yaws incidence, 526 
Hungary , fil iria'is m 657 
Hydatid cysts, calcification of, 742 
differentiated from bier abscess, 448 
endogenous budding of, 742 
exogenous budding of, 742 
spontaneous rupture of, 742 
Htbitid DtsnisE, 737 
education in prcicntion of, 745 
propaganda m prciention of, 745 
surgical measures in treatment of, 745 
Hydatid thnll, 743 
Hyderabad, dracontiasis m, 694 
yaws in, 525 

Jfydnocarpus ivightiana, oil of, m treat- 
ment of leprosy, 511, 512 
Hydra, kala-azar in, 137 
Hydrarthrosis ns a complication of dysen- 
tery, 409 

Hydrogen peroxide, 650 
Hydrogen-ion concentration in blood, in 
kala-azar, 150 
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Hvmrnolfjn, ./im.ntjfrt, S88. SSO. 551. 592. 
503. 635. 612 

Ilf/mtnoJfjns rijruj, 5ST. 6^, S89. 591. 592 
503. 635. 612. 6M 

IIjTyr-adrmw and IruccHlrrma. 582 
Ihp<'ra^l)>r«i5, in brnlicn, 778 
iirpcrbiljrubmiM-mu, in blsckwaler 
if\cT. ir 

Hi-p^rrhondnsM*. m iiWratiic* coliti*. 458 
in W2 

Hjpcnnffction. in rlronujtoidi- 

aM«, 630 

foUinitar. 752 

la frfKi. 511 
in 628 

l(ip*rj>\/rmn, in h«*Al droVe, M 
Ihp^rtonie «lmp, 392 
ir>rofMorh>(fna. in rara-ppnip. <77 
in »pnip. 470 

H)-pochont!m*i*. In tli<* tropn^ 49 
Hifodprmic iotib^p, »* tn«n« of tnalttu 
tfaB*mi««on. 72 
IbT^r'nnpnUUon, in )•»« 529 
II)T<^r'*oiPBtptJ roaculp*. in po«t-ljiIa» 
star drma\ Iridimatiia'ii 158 
nvpopitmtan«m. diffpfcntiitwl from filan- 
acw, 680 

IlrpopUdie anffmia. S23 
llypoj'rotpinrfma, "01 
IIn'Othvroidi.«tn, contnlmlinic faclor in 
Pfllacra.TW 

n>flrm. m diTrrcntial ilisenivi' of rabiP«. 
862 

Iff. 15 prrcli«j>o*4nB »ourep of chotpra in* 
f«Uon. 3S7 

Icrhnd, b<'ni*«'ri jn. 771 
fircilotn from poKOaovw NialM in. 817 
h}(latid (li*oav in, 73S 
leproor in. 485 

m dilcrcttUal diignotU of jawp, 

Idaho, Rocky Mountain fpoticd fcacr m, 
271 

Idjof^thic tropicsl marroc}ticaaa'mia,8S3 
■Idi’, 676, 577 
in Knlanccd diet, 755, 756 
Immunity See each di*ea»e 
Impetjiro coofasio^, in difTcrcBlial /bag- 
noeis of yaws, 532 
Inaba, cholera strain, 373 
Incubation penod See each disca«e 
India, Ancifloeloina braeihenee in, 609 
beriben m. 771 
blackwatcr fe\cr in, 125 
Central ProMneea of, dracontiasis in, 
691 

epidemic dropsy m, SOI 


India Central Provinces of, filaria«i» of, 
655 

infantile cirrhosis of liver in, 817 
tlocArrcno mofoyi infection in, 687 
>a«4 in 525 
dracontiasis in, 654 
epidemic (lrops> jn. 601 
famine m 7C0 
faseiolopsjasis in, 731 
filaria*!* in 657 
(rntthos|omta«is in, 701 
BTinuloma venerrum m, 563 
hefmiathic diarrhcn m. 455 
hookaonn in. 608, 613 
li>dati(l disca«c in, 740 
//ymenofcpis infection m, 642 
infant smf maternal mortaiity 10, 760 
infantile cirrlinsis of liver in, 817 
kata*Btar in 138 
lalbyrtsm in, 812 
lepro*) ID 4S2, 4S5 4S0 
lepto*ptrosxs in, 253 
matana m. 56 

northern, ticl*bome relapsing feter in. 
233 

Korth.Wpsl Fronlief Province of, drs* 
eontLssis m, 691 
beat stroke ift, 35 
Mnd>fly fever id, 317 
oriental sore m, ISO 
peihgra in, 785 

pmta in. quedionablc cases of, 537 
placue m, 322 cl teq 
poisonous rnakea of, 817 
ral*bite fever in, 238 
rebpsjns fever jn, 225 
acarabiju.is in, 867 
sprue jn. 463 
tinea imbricata in, 580 
Iropiral macrocy tie auriata in, 835 
uteua iropicum m, 614 
United Provinces of, epidemic dropsy m, 
601 

filaru*is m, 659 
inlantiV cirr'nosis o1 3iv cr la.Vii 
veldt sore in, 652 
Weil a disease in, 246 
Wttcherena nahyi infeelioa la, 687 
jaws m, 525 

Inffian Medical Gatetle, 805 
Indian Plague Commission, 336 
IiKfian Research Fuad Associalioa, 754 
investigatioa* of, on cholera, 386 
Indigestion, caused by intestinal raylasis, 
866 

lodo'Chrna, benben in, 771 
blackwatcr fever in, 125 
elonorehiasu in, 729 
fa«ciolopsiasis in, 734 
hookworm in, 60S 
leprosy in, 489 
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Ivr.sTiu CiRniiosia o, tiii si, 
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Infantile rcunj 707 
Infants malaru m. 80 
Infections theon. of anirmia. 822 
01 epidemic drop»y S05 
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cau-fi of ulcu, Iropicutn. 


In-omnia. m the tropics, « 

International Congress on T 
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International youmafnf r 

522 ®/ Leproty, 4S5. 521. 

IMERVATIONAL FlLJrrs -MO 
classification of, Sfig ' 

International units (lU) 7/19 
Intestinal helminth infe'ctiSs «, j . 

promiscuous defecation 
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Intestinal myiasis, ggg 
Tnf^!i'“^' tuberculosis 473 

Intradermal test m 
m filanasis, 681 “'^''ontiasia, 701 


Intrsf}. rmni fr,|, m liilarwmta, 150 
IntiissTiv«| tion, a* eomplieation of »*fsra 
infrctifin, 508 

of ih renter)*, 409 

Inialiif diets, a< predisposing oa«e cf 
Klltgn. 701 
in the tropirs. I9 
M'tmirbtt buitehhi, 427 * 

Jovline, dieiar) rrquirfment* of. 751 
If-eoafiunliR, in treatment of arntrlr 
d>sentrf), 413 
Irnn, cholera m, 37| 
draeontisns jn. Ml 
heal RtroVe m. 15 
Ii>h>ri-m in, 812 
Malta fever m, 15| 
onentsl KiTp in. 170 
jl^gne in, 323 
rehpsinie fever la. 225 
Mnil fl) fever in. 317 
lirlf-lximc reisjssing fever in, 233. 235 
Iraij bejel in. 539 
l•evtelrokeln,lS 
I»>dafid disease m, 713, 7I0 
whi'tosomiasu m, 700 
*^r‘> >n. 708 
Rore in, 552 

Ireland, fripiom from poi*ooouf fftike* 

leu.M>ome tvphua in. 261. 262 
Irido^fliti, treatment of, 516 

«t ff'fn M3 

•rkinljs.’ 521 
Iron. availabiJit) of, 750 

^t>oking vesflcU of, as eource of iron 
751 

dietar) requirrments of, 750 

of, m rtco, 758 

•Ration, as a factor 10 disease distnbu* 

T k * 

*r lO'rectal abscess, due to echistcsosu- 
Bsis 721 


**o«el (h’ormacoll. 419 
*0 3 ion. as a factor m disease di'tribi 


t«on, 5 

*o*pora Aominu, the causal organi»m of 
coecidiojBs, 454 


coecidiojBs, 451 

*j^Khula (Phrifapo oi-ofa), 19 

•0 trealmvni , > 


•“*“*asis, uai /Ut 

•n hjdatid diseasp rr* 

in Malta fever, 359^ 744 


•a schistosomiasis 793 
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, “ Mnfa^o oivla), 19 
Raiment of amcebic dv«enteOi 

Of bacillar) dvsentery. 

»P™e. 474 

® Cooley’s anarmia in persons 
j of, 832 

«al>, bbeWater fever in. 125 • 

{ V*P«»orm infection m. 633 
tiookKorm m, 603 
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jath>Tism m, 812 
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Klebsiella ingvinate, 664 
Knee-jerk lass of, in %cldt sore, 653 
Koch’s postulates, 487 
Kolmer reaction, in bejci 5-10 
Korea, clonorchiasis in, 729 
paragonommsis m, 731 
Korsakoff’s syndrome, in differentia! diag- 
nosis of benbcn, 779 
of pellagra, 791 
Krait 847 

banded (Bun^orus /osemCus), 842, 850 
bite of, treatment of, 859 
common (Bunoanis eandidut), 812, 850 
Kuala Lumpur, bcnben work in, 773 
Kukri snake, 841 
Kumbh mela, 378 
Kupffer's stellate cells, 148 
Kurchi, extract of, in treatment of chronic 
amoebic dysentery, 441 
Kyphosis, m sicklc-Cclled ansrmia, 833 


Laboratory workers, hookworm infection 
in, 612 

undulant feier in, 355 
Labrador, benbcn in, 771 
Lfoehenna (\ery pouonous), 843 
Laehesis muta (the bushmaater), 843 
Lactating women, dietary allowances for 
748 

Lataps auslrahfnsis, yector of tsutsuM- 
mushi, 276 
Laphout (bejel), 639 
Lahore sore, 179 
Lake Chad, draeoatia«ts in, 694 
schistosomiasis m, 709 
Lake Michigan, schistosomal dermatitis on 
the shores of, 716 
La Lepro, 521 
laDdrj-, paralyiu, ifi,, 
cination, 864 


m differential diapiosia of rabies, 662 

Lane 8 direct centnfugalfloUtion 620 
Lathtbism, 812 

in ifferential diagnons of beriberi 2 
of pellagra, 794 

^IhvTus, as cause of lathynsm, 812 
t^lhyTus odoralus, toxicity of, 813 
Lathynis saliva, 813 
Latnne, bore-hole, 30, 414 622 
Lalta (bejel) 539 ' 

Lead poisoning, anxmia of, 824 
in differential diagnosis of benben 2 
of leprosy, 509 ' 

I<’«CTe of Nation,, Health Otjaia.atii 
Cholera im estigations of, 373 
League oj Naliom Weekly EpidemioU 
teal Kecord, 378 
Leas e, m the tropics, 22 
Ubanon, bejel in, 539, 540 
Leche de Higueron, 644 
m treatment of trichuns infection, 60) 


Leech bite, as caase of ulcus Iropieuro, 
616 

Lctshman-Dono\an body, differentiation 
of, from Donovan b<xly, 56-4 
Letshmnnia brasiliensis, 131, 142, 147, 191, 
192 

Lruhmanta earns, 142, 147 
LeisAmanta donoiani, 135, 137, 142, 147, 
158, 181 

Leithmania infanlutn, 142, 147 
Leuhmartia tropica, 135. 142, 147, 179, 183, 
648 

Ix*ishmanisl dysentery, questionable ec- 
fuirencc of, 369 
LctsitMAMAsis, 131, 5(4 
cutaneous, m differentia! diagnosis of 
yaws, 633 

dermal, m differential diagnosis of 
leprosy, 509 

Leishman’a stain, 86, 161, 185, 200, 230. 
212. 532. 5C6 

!.emco, m ShigelU medium, 411 
lentil (massur d51), 766 
Leonard ^\t>od Memorial Conference on 
Leprosy, 622 

Leopard, as rrwnoir of mfeclioa in pars- 
gODimivsis, 732 

Lepro Arabum, 483 See leprosy, 

^pra Dibliotfieea /n/ffTwlionahi, 4S3, 621 
Lepromin test m leprosy, 600 
LtmosT, 481, 614 
anaesthetic lancty of, 499, 500 
colonies for rontrol of. 519 
confused with filanasis, 657 
familial susceptibility to, 493 
ID differential diagnosis of oncntal acre, 
IS6 

in western rountnes, 3 
intradermal injections in treatment of, 
612 

lepromatous (L) type of 4S3, 4S5 et seq 
reaction in, 504 
leprous eye affections in, 516 
malnutntion and, 759 
neural (N) ty7>e of, 4S3 
reaction in, 501 
subcutaneous tissues, 496 
summary of, 521 

‘l^rosy in India', 4S9. 521 * 

Leprosy Review, 521 
Uptomeningitis. m pelbgra, 790 

Leplo^ylla seynes, a transmitter of rat- 
bome plague, 331 
Leptospira, 246 
Leptospira biflexa, 246 
Leptospira kebdomadis, 254 
Leptospira telerohicmorTkaaia!. 247 
LEPTOSPiBoBia, 245 

differentiated from luer abscess, 443 
Lettuce composition and caloric lalue 
of, 766 
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Lcvicobilm m »tooU m fpnie, 487 
Lcucocjtc count, m the tropica, 13 
Lcucoc>tOfw in bacilbrj* Jj’scntcry, 400 
in cIonorrhia*u. 730 
in infantile cirrhwis of liicr, 817 
m liver abvc*!*, 416 
in eirkle^tlcd anirmia, S33 
LticooEXMA OR Vrrtuoo, 530, 870, 5S2 
I^ciieodcrms, m differential diaimosis of 

Icproo, 800 

l^cucopcnu, in pcIlsKni, 790 
in !iocV> Mountain rpotted fever, 273 
Lcukrinia, m di^crcnlial diapio*is of in* 
fintilo cirrho^i* 819 
of liier aWe«, 413 
of malaru, 93 

Leiaditi's method of itamiOK for Icpto* 
rpira, 281 

Leyte, iiclu«lo*oniia«is in, 703, 719 
Ijrhcn planar, in differential diaKOosia of 
lepro*} , 509 
of j'Rva, 633 

Liclirnous ra^ih, in ) iwa, 830 
Lioberkrihn. erj-pt* «f. infection of, in 
d>-rcntcry, 423 

Light^troke, in the tropica, 4$ 

Iitne juice, m dnnk m the tropica, 21 
Lipiodol, for atsualittnK iruaiea*irorm«, 
703 

Ijthiun antiRiney thiomaUte (snthio* 
malinc), 867 

m treatment of fiUnan^, &3I 
Liter, amabte, mtolicincnt of (chart), 
413 

as source of vitamin*. 752 
hjdatid cysts in, 713 
ID cholera 330 
in kala>axar, 118 183, 181 
m lepromaloas type of lepro*>, 496 
in malaria, SO 
in relapsiDR fetcr, 229 
m secondary Mtra*colonic lesions of 
amabic djscntery, 431 
in sleepiDK sickneas, 206 
in Wciiadwe.Mi’ 2Dl 
m yellow feter, 300 
I,«i£hman*Donot an bodies in, 142 
puncture of, in diagnosis of kiila<eur. 
163 

tropical 50 
Lives Abscess, 411 

a complication of amabic dtsenicrr. 
435 

dilfeiTiitial diagnosis of, from malaria, 
02 

direction in which it may burst, 447 
Liver disease, anamia of, 823 
due to vitamin dchcicncies, 752 
Liv cr extract, in treatment of anirmia, 823 
mtroduetion of, 820 
of para-sprue, 478 


Liver extract, m treatment of rprue, 474 
tropical macrocytic arueraia, 831 
Liver 'soup, in treatment of tropical 
macrocytic ansmU, 831 
Loo tntjutrenda, C89 
Loa too. 5SS, 8S9. 591, 692, 893, C50 
Lo* Ixlv iHFEcnoN, FiwwASJS Dce to, 6S9 
Loaissis, CS9 

Ixefncr’fl methylene blue, for atamiog of 
diphtheria bacillus, 884 
Ixindon, leptospirosis in, 253 
Louiie-bonie relapsing fever, 223 
I^u*c-bonie typhus 201 
LueffiO semeafa, 866 

I>umbar puncture, m trypanosomiasis, 210 
Luminoiu nyt, effect of, 7 
Lungs hydatid cysts in, 743 
in cholera, 3S0 

Lupus crythematoeus, in differential diag- 
nosis of leunxierraa, 8S3 
in differential diagnosis of yaws, 632 
Lymph a*citcs, 670 
Lymph glands, in kab-aur, 149 
in leprosy, 496 
m sleeping eicknesK, 205, 208 
m Weil’s disease, 249 
lymph vinees, 670 
due lo fibnsns, 675 

lymphadenitLs, due to filariasis, 66S, 674 
general, in diarnons of plague. 337 
LymphangitLs. due to filarians, C6S, 674 
Leuhmsn-I^novaD bodies in, 142 
Lymphograouloma inguinale Ste Lym- 
phopathia venereum 
LvsirnnrsTiUA VtMniri.M, 337, 541, 555 
liesdsche in, 655 
primary iesioas in, 557 
I vinphorThcrs, due to fiUriaais, 677 
lytnphuna, due to filanasis, 672, 677 
Lysine, 749 

Macrdonia, btackwater fever in, 125 
&Iechado-Guemro reaction, 222 
Macrocy tic ansmia, m para-eprue, 477 
Wwrrfflft tA TiecfnA \'ypt 

49S 

Macules, in yaws, 530 
Maculo-papular Ie*ion in yaws, 639 
Madaga«car, blackwatcr fever in, 125 
filanasis in, 657 

freedom from poisonous snakes in, 847 
hookworm in, COS 
plague in, 323 

use of live plague vaceme m, 341 
Platmodium vtvax strain in, 61 
Bchistosomiasis in, 70S 
Madras beriberi in, 771 
cholera in, 376 
fluorosis in, 751 
granuloma venereum in, 863 
infantile cirrhosis of liver in, 817 
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6S7 

Mapcnti colour of tongue, m nbofia^ia 
deficiency , TC3 
Maggot tfienipy 8Cfl 
Maggot* that U%c on wan, 86G 
Magnc'ium aiilpliatc fomcntalions, m 
treatment of ulcu? Iropicum, 550 
Maize, composition and calonc yalue of, 
76G 

a'? staple diet, 750 

Maizo-toain theory of pellagra, 7S7 
Mai del Pinla (pinta), 637 
Malahar filana«w m, WO 
Maladic de tommetl, hn, 198 
MAURt^, 3, 52 
anxmia of, S22, 82i 
as cause of reaction m leprosy, SOI 
cerebral forms of, 81 
differential diagnosis of, from infantile 
cirrho«i3, 818 
from liter ab«cc««, 418 
from relapsing fetcr, 211 
drug prophylaxis m, 113 
effect of diet in, 759 
immunity from, CO 
in children treatment of, 101 
malnutrition an<l, 750 
poierty and, 759 
quartan, 79 

spontaneous remission in, 78 
tertian malignant, long strain of, 121 
set ere ana?mia of, 825 
therapy of, 71, 121 
Malanadilce type of kala-arar, 152 
Malarial splenomegaly, chronic anaemia of, 
824 

hlalanal ulcera (so-called), 515 
SfoUwsezw fur/ur, 581 
Malaya benben in, 771 
blacWater feaer in, 125 
filanasis in 657 
gnathostomiasis in, 701 
hookworm in, COS 
leptospirosis in, 253 
melioidosis in, 3G6 
schistosomal dermatitis in, 700 
sprue in 463 
tinea imbncata in, 580 
tropical macrocytic ansmia in, 820 
t'utsugamushi m, 275 
11 uchetena malaui infection in, 6S7 
yaws in, 525 

Male 1cm in treatment of lapewonn in- 
fections, 640 

Malignant anamia Of the tropics, 828 
Malignant disease, a diagnosis of sprue. 
469 

suggesting para spme, 478 
Malignant endocarditis differential dag- 
ncsis of, from malana, 92 


Mftlignant sfriclnrp, la dilTcrcntial diag- 
nosis of ly mpJiopathia tcacrcuni, 
5Cfl 

MAlignmt iilcrrs, m differential diagnosis 
of yaws, 533 
Malta, kalj-atar in, 137 
MsLTi Finni 352 
anTmn of, 833 

hfamba (Drndrn^pis an(pjtlicept), 812, 
SI7. 850 

Mancbtiris, cholera in, 37J 
fish tapeworm infection jn, C35 
paragonimiasis m, 731 
Manganese, dietary requirements of, 751 
Mangaoese-mine recruits, haemoglobin 
let els of, 521 
Mango, 7C7 

Manic ileprc'Aiic syndrome, in pellagra. 
793 

Manipur, yaws in, 525 
.t/oiLsonrff/i ottardi, 6SS, 559, 591, 592, 603, 
C50 C57 

.IfAiuonio fuicopennaltt, i>ii.q>eetcd earners 
of Ilift Valley fcicr, 311 
Mamire, u»e of human frees b.«, 715 
hookworm infection and, CU 
Marchufaia-Mieheli syndrome, 130 
Marmite (\egcx), as source of yitamm Bj 
complex, 7C3 

as sourer of Mtamins, 752 
m pretention of pelbgra, 791 
m treatment of benben, 781 
of blaekwaler fever, 132 
of sprue, 474 

of Iropieal macrocyiic aiurrma, 523, 
S3I 

Marmot, 329 See Tarabagan 
Marriage, early, contributing to rau*e of 
infantile cirrhosis, 817 
Marwarj-s ranty of epidemic dropsy 
among, SOI 

Maiyland Rocky Mountain spotted fever 
in, 271 

Masai tnbes in Afnca, diet of, 759 
Massa«auga retUemakc (Sistnirua enfena- 
(u«), 843, 817 
Massntr dal (& lentil), 766 
MtulomVx caucha, as rcscnoir of selvatic 
plague, 329 

Maternal mortality, m Indu, 760 
Maurer's dots, 64 
Mauritius, cholera m, 371 
epidemic dropsy- in, SOI 
ffUriasis IQ, 657 
tnalana m, 55 

McCoy strain of benign tertian malaria, 
121 

McLcnden strain of malignant tertian 
malana, 121 

Measles, m differential diagno«i3 of 
dengue, 316 
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Moat, ID Indian dieta, 755 
Mcat-<^trr», in tropic*. 12 
Mecca, cholera in, 3S0 
rdcnmsjtcs to. and epread of cholera, 
378 

Median rerxe, affected in Icpro^x, 500 
hfcdieal Ile«careh, National Institute of, 
choVm inxe*ticatioii* m, 373 
Mediterranean coiinine^. leprosy in, 4S5 
Ixmphopalhia aenercuni m, &5C 
Meiliterranean phlhi*!', 357 Set Malta 
fcxrr 

Mediterranean »toek. CoolexV ans^mu in 
person* of, 832 

Me|ialohla«ts, in au-niia, 823 
m rpnie, ab«cnec of. 4C9 
MeL**ner’* plexu*, 405 
Melma, m pneumonic ptasue, 330 

m Kurv), 800 

m Kiake^nte, £11 
MeLaneholia, m pclhfra, 793 
Mebnohlaal*, rtimiilation of. in treatment 
of leiierxlcrma SSI 

Melano Icucoderma, in dilTcrenttal diss* 
no«i* of leueodetRia. SS3 
ilffh#, 378 . 

a* a factor m di«'sv di'lribiition m 
India S 

MeuotDoaia, 3(;$ 

Memora, dctenontion of, due to f>»ticcr» 
co«i<, 638 

ladntt of, IB the ttcppif«, It 
3Ve*l Coa«t |1 
Mcndelian law, 493 

Meninsiti*, diffcrcntul dtipnini of, from 
malaria, 92 
from rabies, SC2 

Mentnao-cncephalitic, *laRc of tr>'pano- 
aon)ta«i«, 208 

Mental change*, due to cx5ficcrco«i«. 638 
Mental dcpre^ion, in aMtatnmo^L'i-B,. 
778 

in pellagra. 793 

Mental atrain, as a cau*e of neuntsibrnn, 
4S 

of tropical neurasthenia, 47 
Menthol, m treatment of prjckl> heat, 574 
hfepaennx, BJ", in mahria, (W See 
Atebnn 

Mepacntie (atebnn), in treatment of flag- 
cllale diarrluras, 453 
Mcrciirtal lotion*, in treatment of jaw* 
531 

Mercury perchlondc, in treatment of ring- 
worm of feet 677 
Meroioile*, 89, 90 
Ve*ofyeh>p* Jeucnrtt, 696 
Mesopotamia, bacillan dxsentery in. 410 
Metabolic failure theorj of the canw of 
spnic, 404 

Meta-eercansp of Schisfosom-i, 710, 711 


Mtia^nomui voloffavni, 5SS, 5S9, 691. 
592 

McUioal djscntco*. 3C9 
anwrau due to. 624 
Meleorj«m. in fpme. 475 
MelhTmalbumin, in bUckwaler fexcr 
129 

Methymoglobin, in urine, in blackwater 
fcxcr. 129 

MethTmogiobinymn in blaekwatcr fexer, 
127 

Metlijfene blue, in treatment of bafan- 
lidia*!'', 453 

Mexteo blackwater fever in 125 
hfalta fever m, 351 
pinta in, 537 
oDchoccrciasi* in COO 
tick-lwme Tclipsing fever in, 233 
Miea in water, as a caiL«c of hill diarrhcra, 
479 

Miee, rehpMng fever m 227 
South Amenean inuco^vitancou* leish- 
maniasis m 193 

tirk4.ome relspsinj; fever in 231 
Weil » disease m 218 
jellow fever in, 208 
.Ificrocyffcr* Ion Cl. 601 
MietofilsTvr perimJieity of Ml 
•Wicrosporon, 578 

.Ificrotu* montrheWi d.s rc*cnoir of 
lsut“UBiinu«lii 276 

Mil»vr> ali*ce*sc«, in ameebie djscntcrj, 
432 

m liver, 415 

Milury lesions, m Orova fever, 291 
Milk, as a medium of cholera infection, 
375 

as sourre of vitamins, 752 
ealonc v alue of, 767 
in Indian diet* 755 
in tropic*, 19 

pastcuruition of, in prevention of un- 
duhnt fever, 300 

Milk diet, la frealmenl ol epnic, 471 
m the tropics, 19 
MiHeLs, 735 

Millipctlcs. ns intermediate hosts of 
/fyme»ofe;a* ^iminuto infection, 
643 

Mineral dietnrj requirements, 750 
Mineral mUs, requirements of, m tropic*, 
754 

Mineral* failure of absorption of, as cau*e 
of sprue, 465 

Miners, hookworm m, 615 
Mink*, os dednitive hosLs of fi«h tape- 
worm infections, 636 
Miraeidia of Srhittosoma 712 
MLD (minimal lethal do*e) of snake 
V enoms 850 

Moccasin, water, or cottoamoulh, 847 
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McnreLi, cholf's ra, 371 
iah'itsr la 133 
rtbrsjig ferer in 225 
Mcncoos- u iT-«moir of raragonimiasu 
infection 732 
of rab fs infection SCO 
Moailia as cause of pmta 537 
Moalej-s rcbp«irg feier in 227 
ro^oir in helminth infections of man 
K'l ' 

South Amcncan muco-ciitancous !ei«h* 
maaiiiw in, 193 

feicr in, m India, 2S1 
jellow feier in, 29S 
Monsoon pnck^ heat in 571 
Montana Rocky Mountain spotted fc\cf 
a, 271 

Montenegro, intradermal (c«t of, 195 
Moranjl (fennanin), 212 
Morbus bntaanicus 41 
Morocco, kala-aur in, 13? 
f«rr!^, n dferential diagncMM of feuco- 
«naa, 552 

Moiphn ,3 

MotoUt cells. 2aS 
a tOP*eoeomttn«. 206 
Mo*e>€ dneontuMs, 69| 
iio*qTa'o boots*, 25 
Mo*qnj*o nets, 119 

Sro-qiato^ „ lateraediale ho-U of hel- 
,, oiatli infections, 553 
iictt-r yaw', sjg 

Moth* « .ctcnncdiafe ho.U of //ymeno. 

*tm JTT* IDfcctlOO 613 

“ jellow fe>cr 293 

M^biq^ie.^„osoou.« , 0 . 2 (H 

■" Co,,. 

P-Pa«..onor„.,. 
as posdbie tranmitter of a-aw* w 

Mussurana snake. 612 

^ . oue to p>-ndoxm deficiency, 
Mvi^otxteUnum Upr^ 

"flepro^.iS 

AlTiisis 866 

.r. «. 


M)iorc infmtilc cirriiosis of Incrln, 817 
M>xtKlems, 7W 

Nags HiIL*. 511 

Nani boat o# Vuxs TeopicVM, 511 
A«w kn;\ (the Fgjptian a«p), 812 
iNflui fionnnA (the king cobra), 812 
Xatn tniu (the common cobra), 812 
A'aio nijincof/ia (the apitting cobra), 812 
A'anutopomt, 251 SceSc\rn-da> fcscrof 
Japan 

Narcotic poMoning, diffrrrntiat dingno'is 
of, from mslana, 92 

Nasal eocrrlion, siable |ei*hmanta in. 112 
National Institute of Medical Research, 
choJers invcaligstiotM of, 373 
Near hast. h)dat«l dfcare in, 740 
iVerofor ommccnui, 565. 589 691, 592, 693, 
t07 

AVcm-<>flf/r, the, for rat destruction, 310 
Nnrri }>odics, 661 

Negtors partial immunity of, from hook- 
worm infeetiOD, 615 
Ncill-Moorer reartion, 272. 251, 2S5 
Ncko (antiseptic reap), 574 
NcIIore, India, fluorosis m, 751 
Nemstoda 5SS, 5S9 

NcMATOOE IvnCCTJONS, IsTt.STt^AL, Cos- 
MOPOUTSS, 595 

NeMSTOOE IvrtCTlOHB, iHTtrrjSAL, Tsoi^ 

tc«., coo 

Ncoarsphensminc, m treatment of ulcus 
tropifum, 550 
of jaws, 531, 511 

Aoosaliarsan 10 treatment of ulcus trop- 
icum, 550 
of jaws, 531, 511 

Acosfibofian, m treatment of filariasis, 
681 

of kaJa-arar, 168. ISS 
^eotrcrwl in treatment of jaws, 636 

• cr^e sheath, remo\al of, in treatment of 

Icprosj, 617 

Amc thickening detection of. 503 
^ ene trunk iniohement, in neural tj-p® 
leprosj , 500 
Acne*, in leprosj, 496 

- moumess resulting from trichuns in- 

feclion, eO-1 

Aelherlands Indies See Dutch East Indies 
^eural (V> tjpe, ©f leprosj, 4S3 493 
^^curalgias 10 trjT.anosomiasis 203 
neurasthenia, as rr-niU of pnckly beat. 572 
Bsswiatcd with benben. 778 
•n sufiereotia] diagnosis of pellagra, 794 
in the tropics, 13 

- euriUc paralj se* in epidemic drop«j, 309 

* ***”4^” * ‘^™Pbeation of dj'sentcrj, 

in rebpsing fe^ er, 235 
*»*«lting from dracontia'is 700 
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Newrotofiful cfTecls of climfttr, ja the 
tropirt. I? 

N*euro-ma«ilir tjpc of leproiv. WO 
Ncur<>->Th'l»tic condilions. roalim treat- 
ment of, 121 

Keurotoiic eubftanee from dead aiearu, 
59S 

Krurototma. of cobra \enotn, IW 
of rattlranake \cnom, SSI 
Nfurotropic Mn»s. 2f)3, 303 
Nf\ada. Iloek) Mounted epotled fe\er in. 
271 

Neip Caledonia, leproe> m. 4Sfl 
Ke« Guinea, fiUnarii in, fiS7 
paraKonimianr in, 731 
tinea imbneata to &SQ 
irueAereno mafayi infection in. 6S7 
New Orleans, epidemic of jellow feier to, 
200 

Inehtnona in, M" 

Ncir South Wale*, Public Health Heparl- 
ment of, preparation of aotuenene 
bi.658 

New York, heat ctroke in, 3S 
New Zealand, freedom from poivmous 
anakes la, S17 

hj'datid disease in 73S, 741 743 
NcwfoundUa<I, beriben fn, 771 
Niaem (nieotinie aeid), 733, 763 
firet i>'Bthe<ia of, 7S7 
in fo(M, 7S0 

in treatment of pellagra, 70S 
in treatment of sprue, 470 
requirementa of, 760 
Kueinamtde (nicotinamide), 700 
in treatment of pellaKre, 703 
Nicolas-Tavrc disea*e. 5S5, Mfl 
Ljmphopathia venereum 
Nicotinic acid (niacin), 7S2, 763 
Nueru. schuto-omiasM m, 700 719 
Night-blindness, 752 
due to %itamin«A dr6cienc>. 761 
in the tropics, 46 

Night-soil, breeding of tbea in, 423 
NwJjJ’a reft, wnporfanfr of, 23 
Kill ewab, 603 

Nile delta, schistosomiasis, 70S 
Nile I alley, drnconliasM in, 691 
NKN medium 143 161, 165, 200 
Nodubr le«ioaa m Oroja fcicr, 292 
Nodules, in post-kata asar dermal leish- 
maniasis, 159 
Noguchi’a medium, 247 
Nomadic Arab tribes, bejel in, 540 
Non alcoholic dnnks, in tropics, 21 
Non tropical sprue, 463 
Norroacol 419 

North Africa, filana*is m, 637 
heat stroke in, 35 
hookworm in, 603 
kata azar m, 137 


North Africa lathjTism m. 813 
Jou*f-bome t>'phus in, 261 
prolisble prevnee of bejel in, 510 
tularaemia in, 347 
t>*phu< ID, 271 
)aw8 in, 525 

North Amenra, hookworm in, 603 
leprosy in, 4S5 
poisonous snakes of, 817 
alroniolmdtasLS m, 623 
j-awa ID. 525 

North Carolina, Rocky Mountain spotted 
feier. 271 

Northern Circars, beriben m, 771 
infantile benben in. 732 
Norway, tularrmia m, 317 
Noiar^enobensol, m treatment of ulcus 
tropicum, 550 

Nuba Mountaias, )ellow feser in, 297 
NiTimov IH TUB Taorioi, 747 
Kulnlion Ilescarrh LaV>onitones, 755 
Kutntional diarrhoas, 360 
Nenmovat Di9B.iacs iv toe Tsorics, 747 
Nutnijonal dysplasias. 823 
Nulntjonal macrocjtie aiurmia, n diag- 
nosis of sprue, 469 
Nuts as source of ritamm A, 754 
Nyasalaad, >d> 2*^ 

Obesity, as eontn'butary factor ia heat 
stroke, 35 

Obe«e, pnckly beat in the, 571 
Obliterative endarlentL*. in differential 
diaroosis of leproiiy. 509 
Occupation predi-posiBg factor in WeilV 
dL*ease, 216 

See Occupational distribution of Malta fever, 
354 

Oreania, onental sore m, 180 See aUo 
PaciGc Islands 

(Edema, due to faseiolopsiasis, 736 
in benl>en, 775, 776 
in epidemic drop^, 803 
in Vala-azar, 155 

m if$ 

(Edematous form of benben, 777 
(Eeophtigoslomum apiostomum, 455, 683, 
5S9, 591, 592 

Ogawa cholera alreio, 373 
OncAoeerca riecuttrns, 690 
OueAocerco toftufus, 687, 583, 589, 691, 
502, 593, 656 690 
Ovciiocdtavsia, 690 
Onehospheres of Eehinoeoecv$, 741 
OBeomefnnia Aupensts, 713 
Onion, comjiosition and caloric value of, 
766 

Opi'lhoglyphous snakes, 838, 812, &16 
Opulhorehit feltneut, 588, 589, 591, 592 
Opossum, as reservoir in Chagas’s disease, 
219 
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Op'ono-cj toplnpic tc*t, for diaRno»!S oi 
Malta fc\er, 350 
Onngp 7G7 
OrflnUs m 3tG 

OrcRon Hockj Mountain 'potted fcvor in, 
271 

OniENni. Sore 131, 178, 511 See oho 
Letshmama tropica 
On«'n epidemic drop'y m, 601 
fdaria'is in 650 

infantile cirrlio'n of li\cr m, 817 
irncAfrenn mn/nj/i infeclion lO C-Vt 
Ornithodorm, ni xcctor in ChsRaVs di*- 
eaxo, 218 

Ormthodorm erMtiCMJ, ns \cclor of re* 
lap'iriR fcicr, 231 
Orqta I^>er 2S8 S<e Birtoncllo'is 
anemia of 821, 827 

Or'anmc, in treatment of sleepinR aiek- 
nc<', 212 

O'teiti* taTcljmJt \n >a»', 531 
Osteomahcia, 752 
due to a itamin D deficicnc) , 701 
Oateomjelitis treated bj maccot therap>, 
SCO 

Osteoporo'is 752 
iQ eicklc*cellcd nn&nm, 833 
0>teoH:lcro'i«, in sieWo-eelled aturmia, 833 
Oierwork, as cau«e of tropical ncoras* 
thenia 47 

Oioplamn onentale, 181 
OxyhsmoRlobiQ, in blackwatcr fever, 129 
OxnftiASis OB Tiirevovvorm I>fi:cwos. 
600 

Oxyuru 600 

Pacific I'lands fihna«is m, 657 
Rratiuloma venereum in, 503 
lepro'y in 4S5 
oriental sore in, 180 
>aus in, 525 

Palestine, bejel in, 539, 540 
blackwater fever in, 125 
fish tapeworm infection in, 635 
hydatid di«ea«e in, 738 
sand-fly Fever in, 317 
schistosomiasis m, 709 
Pallor m scuny, 800 
m tropica cause of, 7 
Pamaqumum B P, in malaria, 96 See 
Pla«mochm 

Panama blackwater fever in, 125 
Panblastotropic reaction, in syphilis, 529 
Pancreatic tumour, a diagnosis of snnic 
470 

Pancreavitis, a diagnosis of «prue 470 
Pandy’s test, m trypanosomiasis, 210, 213 
Panther, as reservoir of infection m 
paragonimia'is 732 
Pantothenic acid, 763 
Pantropic virus 298 


Papajn, "67 

I’lpillomati, in fclustowpiiisis, 717, 722 
Pnpdioni'iloiis fmmlxr'idc, of jaws, 530 
I’lpua, filaria«is tn, C57 
(ileus (ropiciiin in, 515 
Papiilir-iiianilir eruption m jaws, 530 
Paraeuctopi fimbnatua, C9C 
rar-»*tb***ia«, m pelhgm, 793 
in veldt sore, 553 
pAiivexisiMivBia, 731 

Parmfonimut vratermnni, 687, 5SS, 589, 
601, 592, 691, 731 
I’araXUfl}. liOokworTn m, C08 
South Atncncan miico-eiilaneoiis lci*h- 
nnnn*i« in. 192 
Parakerato*!' in pelhcm, 790 
ParnIjM* m rnbie* 862 
in make-lute 8,50 
ep-i'tir, in rrlap»in2 fever, 235 
Paraplegii, due lo j<elii«toiwino infection, 
721 

fji'V'ti'*. in latlijri'm, 814 
Pari «mc 477 

differentiil liiatmcKi* of, from sprue, 470 
ga'tnc analjns in, 477 
Parenteral Iherapj m rnahna, 102 
I’ari'* (rreen, m malaria control, 115 
Parotitis, aciile, na a compliealion of 
d)»entcr>, 409 

as romplintinn m rholcra, 3S3 
in rclvpsitig fever, 235 
Paro’ijrmal hfemoglohtnuria, differential 
dtagno*ia of, 130 

in differential diapiosis of blackwater 
feier, 120 

Pasteur Institute, m Calcutta, SCO 
of Lille, preparation of anlivcnene at, 
ESC 

Pu'teiir In'titulc' stati'tics of, 864 
Paatnireltn pratta, 322, 32S 
Pa'teunration of milk, in prevention of 
uniluhnt fever, 3G0 

Pediculu* humnnua, as vector of rclap'ing 
fever, 228 

as vector of trench fever, 267 
as vector of tj-phus, 202 
Pcl-Ebatein sjndromc, in differential diag- 
nosis of In er ab«ces', 44S 
Pell.vcti<; 45. 753, 763 784 
differential diagnosis of, general paraly- 
sis 791 

para 'pnie in, 478 
sprue in, 409 
mnemonic for, 785 
prevention of. education m, 794 
in camps, 794 
m institutions, 794 
propaganda in, 794 
protein-deficiency theory of, 787 
Pellagra-hke symptoms m sprue, 465 
Pellagra-preventing (PP) fraction, 787 
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PflL»ST»-rr<x^u«r'* diet*. 7S7 
Penicillin, m treatment of reltlt *ore. 551 
of )•»«. 542 

Peptic nicer, m the tropie*. 4 
Peptone in PhtjrelU medium 411 
u«c of. m cholera-red reaction, 374 
Pcrchlonde of memir) in pre\ention of 
pncll> heat, 574 

tn treatment of nnKWorm of feet, 577 
Peripheral nenee. afleetM m l»eril)pn 770 
Pcnloniti* due to a»r*ri« mfeetion 50 s 
vdsM" C77 

due to tapeworm infection. 6 JS 
PcritonitM and |>erforaliQn. a* complica- 
tions of amaliie d>»enter 5. 435 
Pernicious an-rmia m di/ferentMl diag- 
nosis of tropical roacToeiUe amrmi*. 
530 

m differentia! disKno*i« of rprue 450 
introduction of Iiier treatment for. 820 
Peronesl nerse af'rctnl in leprosy, 459 
PefsoRsl hahit-s, in the tropie«. 17 
Peni fiUnssis in 657 
louse liome ts*phu.s in 2 (Jt 
Oroja feier m 7^ 
paraeonimia*ia tn, 731 
pints in, 637 
phttue in 333 

South Amerjean muoxulaneout |fuh- 
manis«ia m 193 

Pclechwl hwmofrhscf* tn enirt > , (ajo 
in ftrnnio {oiiIiis3« 531 
PIcijfTfUa vhtmau, the causal orcanisn 
19 tnclioidosK 355 

Phasfda’nie iileer (ulcus tfopiniin), 5 ll 
I’hilippme*. At<et/!o>tom<t hennheRie in 
C09 

berilirn in, 771 
cholera in, 371. 37Q 
filafi*«i« n, 657 
hookworm in t’OO 
lepron m, 4^. 4SS 
Malta fexrr in, 351 
paraconiraiasis in. 731 
l>flla«ra in. 7fi5 • 

Khi«toeonissis in, 70S 
acquiresl diirina campiian iij, 714 
tsutsiuramudii id, 576 
PhlebitLS as a complication ot oneotsl 
sore. 1S5 , 

PhleboloniHt ireniis of ^snd fjy which 
transmit* South Amcrictm tntico- 
rutaneous Icishmaninns I 51 
Phtcbotomu» arQPntiprn, 141 el ^eq , ISO 
Phltbotomus fescr, 317. See SaRd-fl> 
fc\ cr 

Pkkbo(amMi inlermediuf, as transmitter 
of South American miKXKcutaaeous 
lei'bmaniasi'*, 193 

Phltbnlomu* Inngeroni \ar oncntalit, 14 | 
Phlfbntomti* mnceifoiixcum, 182 


PAfefKilnmu* ma;of. III 
PAIrbolomus tn/iffir sar eAinetin*, 141 el 
t'Q 

PAfcho/omui nopucAii, 2S0 
PAfeboloifiuj pnpniaiit, ISO 1S2 
transmitter of eand-fly feser, 317 
PAfcfwilomiM permeiorui 141 ft leq 
PAIcfrolomut serpeofi. ISO IS2 
rAfcfwi/rtmiiJ t f rrufonim, 2S9 
Phoorsa (FeAu mrnialui). K(3 
PAorwui rfjRnrt, SW 

yhoq'hom* djrJai> re9u]reinenta of, 750 
l•freenla^e of, in nee 75S 
Photophobia m nnrhoerreisns C9l 
Phrymclerma, 752 7C2 
Phytlanthu! fmhbca 7W 

Phyfop*u nfnmnn. 713 
Plan 52( 

Pijt tapewnnn 635 

Picmenlalion of the ekin in kata-atar, 153 
in tnalans, SS 

in neural ispe 1eiTo*s. loss of, 4M 
Piirms fallle«nake (.Sulrvcw miii<inui). 
St3 

Pies alwrliis feser in 363 
a* dehnitiie host* of fi*h tapeworm in* 
fection 636 

a* interme«h*ie hosts of helminth infee- 
tions 6S9 

of pie tai>eworm lofeetion 635 
Pilrnm ehij'S rontrol of, in eholeni pro- 
senlion, 3^ 

Pilcnmarr*. a* a factor m dL*ea>« distribu- 
tion in India 5 
m apresd of ehcilm, STS 
Pivra, 537 

m differential diatmosis of leuetulcrma, 
5't3 

PiN-'VtPiiM IsrtCTiov Sre Oxtiusst* 
Pipe*! srater nipplie*. na aource of infec- 
tion with >chistosomu<is, 714 
Pufui ifrafinfrt, 6S7 
Pub liclmeta, 25 
PilJli 'Soprr,' 5t5 

Pituitary, anterior, defieicney off, m aprue, 
46C 

I’lTTaiwis (Tivri) VrRStcoLon, 570, 5S1 
m differential dtijmosts of jtiws, 532 
Puscer, 3, 321 
effect of nutrition in, 759 
r/anorbii as mlermcdwtc ho*t of Foscio- 
fi>p«u, 735 

Planorhu boitsyt, 713 
Planlitga oivln (i^pnghula or hAiirie), m 
treatment of aprue, 474 
Pla»mi leiel of atebnn 07 
of <]uinine, 07 

Phsmoehm, m malaria, 06 See Pama- 
quiniiin 

m treatment of onchocerciasis, 691 
Pianmotlitm fnteipanim.tl 
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Platrrtodium »nui, 127 
Plasmodium knovlcn, 61, 127 
inteclion o( monkey 71 
Plasmodium ovale, 61 
Plasmodium tenuc, 61 
riasmodtum pcrntcw*um, Cl 
Plasmodium tiiar, 61 
Pleocholm, in bLickwater Icier, 120 
Plerocercoid of Bolhnoeephaloidca in 
man 639 

Pleurisy, as complicalion in paragonimia* 
fiis, 733 

basal, in diflcrcntial (liaRQa<is of liver 
abscess, 418 

Plummer-Vmson ajntlrome, in differential 
diacno«ia of sprue, 469 
Pneumonia, as complication of a»cans in- 
fection, £98 

as complication in cbolcra, 383 
differential diagnosis of, from liver 
Bbscc«s, 448 
Pntumomc plaRue, 336 
Pncumomti«, 28 

as complication of a<cnns infection, £98 
due to hookworm mtcction 617 
Poisonous snakes, idcntiCcation off, 838 
Poland, lou'e-bome tjphus in, 201 
relapsing fever in, 22£ 

Polyneuritis, due to vitamin-D, deficiency. 
762 

in differential diagnosis of leprosy , £09 
of a]coho1i<ni, 762 

Polyneuropathic form of bcnbcri, 777 
Polyplaz spirtti/osus, the rat louse, 269 
Polyvalent antilenenc, 856 
Polyvalent eerum, m lepto«piro«is 253 
Pond snake, 841 
PoBos, 137 See Kala-azar 
Poor whites, hookworm among, 613 
Pork, as infective medium m helminth id- 
Icclions, 389 

Porphysins, in sprue, 465 
Portugal, schistosomiasis m, 709 
Portuguese East Africa, 608 
PoRt-d>«enteric ascites, 409 
Post kala-azar dermal leishmaniasis, 149 
et seq 

Posterior nuclear forms, 201 
Posterior tibial nerve, affected in leprosy. 
499 

PoUssium chlorate, as a mouth-wa^h, 

Potassium iodide, as cause of reaction in 
leprosy, £01 

in treatment of leprosy, £13 
Potassium permanganate, m disinfection 
• of water supply for prevention of 
cholera, 389 

m treatment of cholera, 391 
Potato, composition and caloric value of 
7fifi ’ 


Poverty*, as a factor in di*casc distribu- 
tion, S 

PP (pellsKra-prcvctitinK) fraction, 787 
Precipitin test, in hydatid di«eaK;, 744 
in trichinosis, C£2 

Pregnancy, ns contributing factor in pel- 
lagra, 790 

Pregnant women, benbcri in, 778 
dietary allowances for, 748 
hookworm infection in, danger of, 628 
malaria in, 80 
Ireilment of, 110 

l*nce-Jones treatment, in tropical macro- 
eytic anymis, 829 
Pricki,t IIc-vt. £60, £71 
Pnmitive tnbea and yaws. £26 
Pronto«il. m treatment of paragonimiasis, 
731 

prophybctie mociihlion against, 311 
Protein, perrentage of, m rice, 758 
eourees of, 75 
Protein deficiency, 761 
Protein requirements, 749 
m the tropics, 18, 753 
Proteowe-peplone, in Shigella medium, 4U 
Proterogly phous snakes, 838, 812, 543, 846 
fangs of, 818 
Protfu* morponi, 402 
Prothrombin, 752 
le«t, in wurvy, 801 
Protozoal dysentery, 368 
Pro-vitamin A (enrolene), 752, 762 
Pnine-jvuce sputum, m pneumonic plague, 
330 

Pruritus as n result of threadworm infec- 
tion, COO 

pRrudo-nppendicitLs m amirbic dysentery, 
435 

Psilo*is, 462 See Sprue 
Psornfifl cor^h/ohn (bouchi oil), 584' 
in pmla, 539 
Peonasis, 434 

in ditferential diagnosis of leprosy , 509 
of yaws, £32 

psychological effects* of climate, m the 
tropics, 13 

Psychological stimulant, alcohol a«, 21 
Psychoncurotic manifestations, due to 
filariasis, 679 

Psychoses toxic, m pellagra, 793 
Pidictiy, dietary requirements at, 749 
Puerto Rico, schistosomiasis in, 708, 714, 
721 

Puff adder (Bills onctans), 843, 847 
Pulez tmlans, a transmitter of rat-borne 
plague, 331 

Pulse rate, m the tropics, 12 
in yellow fever, 302 
Pulses, 755 

as source of v itamms, 752 
Punctate keratitis in onchocercia'is, 691 
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I'liajib, dnirontin*i« in, COt 
cpiilcmic maism m, 5S, 115 
h>diti(t m, "40 

Pun/ifc, *• a «u«<* of nflicJ* 6 
mii'C of Mtamin D drficicnOi ‘^1 
Pun, rholfw >n 37^ 

riirptin<‘ »i'Ots, in inrutnonic plappjo 33rt 
PjTrmic bIwsvs m cliffmntial diaptnwii 
of li\Tr 4iS 

I’jelili* *» fompliralion la Klii*to«>raia* 
tt* 710 

in diffprcnSul ilncno«i< from nsUfu 92 
I’jclonfjhntK a« roinplintion m »clii»to* 

• Fomn*!’ 719 

di^errntnl diat:nf>*i* of. from 
4W 

rjOTTh<ri, «• wiifcp of foooadarj birtfnal 
infwtion in fihnan*, 6^ 

PiTamidd rolli in hipl'oramtnr' Ntcn 
bodtoa m 501 

PjTtlhnin in miliru fontrol, US ttO 
PiTPlhntra mlliialion, in India, IIC 
Pj-ndoxm (Vitamin n,l d<*finfnfT, 703 
and pflljRr»,7^S 
'I>ToriJ(‘ 20’ 231 

•q* feicT, 251 

Amfnran, 270 
Awtniian, 270 

QticfBdafld finat)io> 1 amian< in 701 
houl«onn lo COO 
rpnie in, 403 
tfuburimu'hs in 273 
rrldi Mrc in, 532 

QM«-n*lind tnndiroot ‘Q* fcvff m 279 
Quinino, abrorpfion of, 97 
administration of,a« prrcipitnlin* factor 
to Llackvatrr fcirr, 126 
albiiminuna, 7G 

ovcnJoragf of, aa rauv of Iroriml 
nrurartlicnia, -47 
plasma IcicI of, 97 
ultA of, in tnahru, 91 
Quotidian malAna, 77 

Rabhit* tr}'P'"’o*omn«ia in 201 
n«iEs, SCO 

malmscnnK in ditTrrcntiaf di3fmo*is of, 
R62 

rauialinic order in procntion of, SOI 
po*t-r8Ccinal aecidenta m, SOI 
Radial nenc, affected in leprosiy, 600 
Ragi {Ffeuame coraeono), 7C0 
Rainfall, 5 

Rajaputani, dracoDtiasia m, 691 
Rangoon melioidosii in, 3C5 
Rarefying o<lciti*< 531 

Ratbora doniconus, 702 
Radi in dengue feier, 318 
in Indian typhuA, 2S3 


Ra'li in Imi*e4>orne (>pfii» feicr, 
2GI 

in rat bite frier. 211 
in reUpring fcirr, 229 
in Rock) Mountain apotted fcier, 273 
in *lerping rieknew, 203 
in l(>til(ugamu*hi 271 
in tiiLirrmia, 319 
m\SeilAdi*c««r. 250 
Ua«p!*efr>*likr Wion in yaw*, 621 
*Uat fall*.' at indiralon of plague out- 
famk, 339 

Rat prlbgra differrnre l>elwcen human 
pelligra and, 7S3 
Rat poison.*, 339 
Rat anake. Sit 
Rat trap* 339 
IUt BtTT Ima, 237, 511 
iliffrrmtial diagnosu of, from hirr 
al>vrw, 411 

Rat*, a* intermetliate hotta of helminth 
Infection*, 519 

ai rrv^n oir of infrclton m tnurme 
tvphua 209 
in pararonimtama, 732 
in \Vfd* di.*ra»e, 211 
de«tniction of, 339 
tawing of, 339 
Orom frirr m, 2S9 
rtbp«iBg fri rr* w, 227 
tick tome rrlii**ing lerer in, 231 
ttyi<ano*omia<)« m 201 

Weit’a riiwBW in. 2 t 1 

Rallleanakr (Crotqfu* ron/furnlui), 6(3, 
817 

bite of. Ml 
acnom of, 849 
JlaUta non rpteu*, 329 
I'atlua roftua 329 

Raynaud* diwaw m differential diBgno*M 
of lppro«i, 609, 510 

Recto-iaginal fidub aa eomplication in 
l>Tnphopathia lencreum, 559 
Recurring dj rentery , 408 
Red gram (arhar dall, 7C<J 
Red-eurranl jrtly appearance of itools m 
dj yntrr) , 406 

Reil pxlm oil, a* dietary factor, 754 
a* eource of iitatnin A, 762 
aa rouTce of iitamin*, 752 
iiUtnin content of, 767 
Refrigeration, m treatment of anako-bilc, 
B54 

of meat, in prciontion of trichinon*, 652 
Regal python, 839 

RemMeiraa’a roruia, m treatment of lep- 
rosy , 514 

Rebpses, in African type of tick-bome 
rebpsing feier, 233 
in rat-bito feier, 241 
in Weil’a di«eftsc, 251 
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Rcbpsine fc\rr afebrile pcrioil m Afnenn 
tjpc of lick-borne, 235 
ans'inn of 823 

(Iiffcrenlnl dneno-is of, from Incr 
ab«cc“'» 4IS 
from malarn, 92 
effect of nwtntion in 759 
lou^-borne 225 
tirk-borne 233 
RrxAPsisr Fmtrs, Tup 223 
Relali\e htimidit), nictbo<l of catciihimc, 
10 

Rolicioiii pnctife«, ai factors la il>«ea«c 
distribution, 5 

Renat calculi, due to \ itamm A dcficiencx , 
762 

Repellents for mabn I 118 
Respiration rite, in the tropic*, 12 
Rc'pintorj centres, effect of rattle«nakc 
\cnomon 851 

Rcspiratorj tract, in leprosy, 400 
Rest, importance of. m the tropic*, 23 
Rcticulocjtcs inanamii, 823 
Rctro-colonic ab'cewe*, m amerbic d»‘'tcn* 
lcp),435 

Reunion Inland fiUna’i.'r in, 657 
malaria in, 55 

Rcvistn Brfltdcirfl </c Lfprologta, 521 
Heit*tn ColombviiKt de Leprofo^n, 521 
Rcuah North lalbjrism in, 812 
RhiQOpharjnRitis mutilins <iranso«-a), 532 
Rhinoscleroma, iii differential diatmo^ia of 
>an« 532 

lihiptccphalut, as lector in Chagas’s di«* 
exse 218 ' 

Rhjpicephalus oppendiciifatiir. a« sector 
of typhus 275 

Rhipiccpkalus saiiguxieui, a« sector id re- 
lapsing fci cr, 234 
of fiesre boutonneu«e. 272 
Rhodem, *cli.i«to*'Mnia.«ii sn, 708 
trypano«omia«is in, 204 
Riboflas in, 752 
Riboflasm deficienc>, 763 
tongue m, 792 
Rice, 756 

companion of constituents of raw and 
par boiled, 758 

composition and caloric safue of, 
766 

digestibility of 758 
endosperm of 757 

fields, as source of infection with srbi«lo- 
somiasis, 714 725 
home-pounded 75S 

composition and caloric salue of 766 
husk of, 757 
milled 757 

composition and salonc salue of, 766 
machine, 757 
parboiled. 757, 773 


Rue, {mrboilrd, composition and calorie 
salue of, 7M 
jtenrstp of. 757 
]•oll<llelI, 757 
raw, 758 

comjio'ition and caloric salue of, 7C6 
atorine properties of, 758 
unmilied, a* soitrce of sitamin*, 752 
Ricc-toxm tUcorj of heriben, 773 
Rickets, 752, 761 ' 

in the tropics, 4 

KiCkeiUta burneO, a call'll orgsni«m of 
•Q’ fever. 270 
Iltfkrttnut diapfincn, 2S0 
/ficit.e(t*M muncofa, raii*nl orptni'm of 
miirjne tspiiiii 2CS 

J?icde<f»i/i onrtilain, eaii'al orgsni'm in 
l•«lsuKatIUl•hl. 275 

i/iele/tiiin pTfurnitlct, eali'sl organi'm of 
lou^e-liome t>phiu 261 
RiekcUtm quttttnnu, esiKi! organuro of 
innrli fever. M7 
Riekfttm Tiekftiti, 271 
IhekctUin vttQh, 267 
Riding ns exerci*e, 23 
Rjrr Vnuer FrvTS, 310 
Risfinonsf or tub Ftrr. 574 
Uivsnot in tre-itment of chronic amcrbic i 
d>senlcrj, 440 
Rock p>thon, 839 

Rockv Mol STvts bPOTTtP Fespi. 271 
anxinu of, 827 
Roilcnt ulcer, 45 

Rogers’ treatment of cholera, 391> 392 
Roman Csmpagna, malaria m, GO 
Roman hidonans and malaria, 59 
Romans a fign, 220 ft irq 
RomanoH'ks stain*, 227, 239, 2S9 
Rome etrain of Plo’imodium faleijxirutn, 61 
RonlecnoloctcHl appearance, in sprue, 4&9 
Roofing, vn the taopics, 27 
Room*, size of, in tropics, 29 
RoseoW eruptions, in bejel, 511 
Rosette forms of malaria plastnodium, 89, 
90 

Rost's leprobn, in treatment of Icpro'j, 
514 

Roller's mtradcrmnl test 800 
Rouaiama, pellagra in, 785 
Roumanian strain of r/«Jmodiwm titox 
61 

Rural sanitation, 413 

Russell 8 siper IDnbow rM'scfh), 843, 847 
bite of, treatment of, 859 
Russia, cholera in, 371 
drocontia'is in, 694 
lou«e-bome tj phus in, 261 
relapsing fever in, 225 
tulanemia m 346 

Russian Turkestan endemic foci of kala- 
BZar ID, 139 
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Sibrc tilws, m «twmta. S33 

m Ml 

Saco rompo«ilion and calonc » slur of. TW 
m Ih^. SM 

Si Flualicllt Unm of finartan m»hna.)2l 
St GoJhard ti/na/-> hookworm Junas ron- 
ftntrtion of. CftS 

Saku'kit rf, 251 .S<'o S<*«rn 2>») Frirf 
of Ja{vtn 

S.\lif\Ii<' ar»<l tn tmtmrnt of nnirwonn of 
fret. Sn 

m (rentmrnf of tmoa iof«jrolor. 
Saliialiun m rebir* W2 
Srt / in oMrWrt rnfrnti'fri, 3^S 

pnrnl\fj^hntin-n, 3fiS 
.SnfmoitffJi munvm 3M 

Salt m rrf\onlif>n of frirVK he\t 5*3 
Salt r«jiiirrmrnt« in the troj ic*, 40 
Silinrnn in trratmrnt of lirnlwn 751 
Samoa afi'oner of malaria from 55 
filanafia in 6S7 

San Oonincn jHlaw frarr in 205 
San Sahiflor Chati«‘» ilMraw* in, 219 
Khiatowimal demiatitia in, 709 
Sand'tir*. hhoratoo btr^lmc of tIO 
8\nfr-Fi.T FnTa 317 
di'Trrcntiaf diacnoM* of from malaria 92 
baniUr; rntinrrnn* in the iropie*. 2C 
SaniUrv rrnv, a* a faetr»r la diMa«e div 
trilmlion S 

hanilalinn, in the Irofir* 20 
Srntal rargatif M'neAe/rrw w^Ar^i ta- 
feetion m &S7 
wna m 525 

Ssfifonin in freiinteat of «*ctri« infeetioa. 
599 

SiO Paulo, ilnryfoifomi] hrorifirnae n COO 
Butantan In>(iltife jn rrrtvanifion of 
anlnenrne at, S50 
Sareoid*. 807 
la epidemic droi>«i , 809 
SarfOpfioiM. 8Cfi 

San the. b» raiiw’ of leiirodenna, 5S2 
Seanditmia, Icpro*) in 455 
mafana alwni from, 5(1 
Scandituiian inmiKtrant*. and inirodur* 
tion of fi«h tapeworm infeclton CM 
SciRiBMaia 8fi0 

Senrlef feier, in differentia) ducDrois of 
deteue 3IC 
in the Iropif* 4 

Scarlet-ml lotion, in treitmenl of uleiw 
Iropicum 551 

Sclrotoroma (Ililharain), 3C9 
Schu(oitnmn A'emnfo^ium, SSSt JSO 591 
592. 591. 7&S 

SfAufdjomo yijiomcum, 6^, 5S3 591 592 
591, 7&S 

.'tfAuto.om/i »imi)*oiii. 5Sfi 5S9 591 592 
591 70S 

SehiAloxomn tpnirMr, 709 


Sehi'towjmnl dermitili*. 719 
Sniiwn*w«naia. W 

\e*ieal anarniin due to, R2I 
Srliiionta of innlina U'lnodiutn, fiS t>0 
Schuotf^-pamim 2ls 
SehlifTnrra dot*. Si 89 OO 
Seiwof-lecsetl po«tiirr in hthyn*m. SH 
Selefolooi> for«!njroma Sll 
Sfolea rreoirr> of m n»«e««inR rurr 611 
Srolio«i« in iirklr-eetlM anwmia K33 
*>co(LttK| Irptiwpiro*!* in 253 
Serrcliifte aminvt flie< 423 
in ireimtion of malaria 11$ 
in rlie Iroj ir« 2S 
Smi*t 752 761 797 
an»mia of, 821 

a*eortiie(| with atan ation 761 

eiitiwpi] hj nil hrinorThice<i m 800 

einthrtie ateorlue and in preimtion 
of 802 

.‘w^'lion* aa drfinitiK ho*la of fi*h lijio* 
worm mfretion C3ft 
Sra-eJiiVe 813 

®eal« a« definitiie hf)«i« of fidi Ispewom 
infertifin C36 

Ser«l-<etni ml. a« rmiffr of vitainint, 752 
Setialir pheue X*l 
Senefi) onrhoeerriana in CW 
tlaciie in. 323 
iripiBftw)mii»i* m 201 
Srnekji, « metliimi 163 
“Sen'/hfe’ heat fiw 3.1 

pti<*Mi>ii due In filirii«ti 677 
Serbia dmth* of doeloni from tipliui 
frier lo. 262 

.‘Jenmi twta »n liLi-atir, ICO 
Senim iherapi in iinduhnt fever, 362 
Senim-fornialia le«t, in trj panoiomian'', 
211 

.^riant*' du'len* 20 
SenaatV rtuirterK 29 
Si:iTs.l)iT Fnrtn nr Jans, 251 
Seauil niatiiritv, m the tropies, 13 
SetHil Rriirnww, a* ra»*e of (ropteif 
neiiraithenii, 4S 

Shntkdner od ni eouree of Mtimm D 
761 

Shee|», ■« inlrnnediile ho«ta of l^chno- 
eoenv*. 73S 

of helminth infection.*, SSO 
Slieep rai«ms. a««ocnfion of, with h>dittd 

di*en*e, 73S 

8hre|Hlog« and hvditid direa'p, 710 
Shepherds and h>diiid du«eiec, 739 
ShiCR diM'nteo*. differential dncno<i3 of, 
from ehtileni, 3S5 
SAijeffo 401 

itifeiiion a* eoinplirition m fihni*i< 
6S2 

Shi|{cllj.,Silmonelh f.Sf') afrar, 411 
Shock hell, 37 
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Shock, m cholera, 395 
m enakc-bito, 8W 
primary, 851 
treatment of, 855 
8econdar>, 851 
treatment of, 855 
SialAafn oil, SOG 

Siam (Thailand), benlieri in, 771 
blackwater feicr in, 125 
fa''eioIop‘'ia«is in, 731 
gnathoslomnsia m, 701 
hookworm in, COS 
lepros} in, 489 
paraBonimia®is in, 731 
plague in 323 

Siberia fi«h tapeworm infection in 635 
hydatid di«eaae m 738 
lou«e-homc t>phaa in, 201 
malaria ab«cnt from, 56 
Sicilj , hookworm in, 603 
kala azar in, 137 
oriental wre in, 179 
Sicklxmia, 632 

SiCKLE-Cftteo An*mh, 821, 832 
Sickling phenomenon, 832 
Sigmoidovropy m amirbie d)«cntcr>, 431, 


in bacillar) d>'«enter), 412 
in l)mpliQpathia >encruai, 559 
m «e}iiat040mia*ii, 722 
in ulceratne colitie, 458 
Sifenuj irua monkc), malana in, 127 
Sifenuj rhftus monkey, raahna in, 127 
tr>panosoniia<is m, 210 
)ellow ^e^cr m, 298 

Siher nitrate, m treatment of chroni 
amoebic d)«cntco, 410 
of chjluna, 686 
of ulceratn e colitw, 459 
Simuhum, as intermediate ho«t of liel 
minth infection* 589 
as \cctor of onchoccrcia<is, 690 
Simuhum fliadum, 690 
Simulium damnosum, 587, 690 
Simulium htcmalopolum 540 
as possible Iran.miller of pinta, 583 
otmulium mooten, 690 
SimuUum ochraceum, 690 
Singapore foot rot, 574 
i>iphuncuUna, 546 
5ipAuncuhna Jumcola 422 

»•"' 

(pigmy ratllemate) 

'“’"pXr'eimTm'® 

Skinlmed milk, 768 

■n tseslmeat of animb.c djsentery, 439 


Skm clmORcs m nmabic dj renter)', ulcers* 
lion, 432 

tn ksIa-Bzar, 149, 156 
m Icpromatous t>pc leprosy, 503 
in leprosy, 496 

in n*unl t>pc lepro«>, thickening and 
erythema, 49S 
in the tropics, 14 

Skiv DisK.c«f-s or the Tnoncs. Commov, 
5C9 

Sleep, diotiirbance of, in threadworm in- 
fection, 601 

losrt of. ss re«ult of prickly heat, 572 
SiXTrisQ SiCKsras, 197 
effect of nutrition in, 759 
Sleeping Sieknes^^ Commt«*ion, 199 
Slurred rpeech, in pkigtie, 336 
Smallpox, effect of nutrition in, 759 
Smoking, tn the tropic*, 23 
Snail* a* infcnnrdnte hosts of helminth 
infeetion*, 5S9 

as intermcdiAle hosts of Sehittoioma, 
712 

de*truclion of. in control of achi'lesomf* 
nsi*. 724 

Snake (%iper) bite, onxmia due to, 824 
annual incidenec of, 837 
menotatiODs for, 653 
prssers for, 853 

6nske**tones«, as •■tires for roakc-bite, 853 
Snake*, fanes of 816 
non-poi«onou.« 838 
bile of, eff 't of, 852 
identification of. 838 
poi«onou< 838 
troth of. 846 

Snskca and Sn SKr-IJiTE. 838 
Sosmm (aloTjl), m treatment of fihnasis, 
684 

Soda water, as source of rbolera infection, 
3S7 

in tropics, 21 

Sodium antimony] tartrate, m treatment 
of lymphopathia senerrum, 501 
in trs^atment of i‘leepinR sickne*?, 212 
.Sodium cWonde, m the tropics, 20 
Sodium iodide, in treatment of ulcus 
tropinim 550 

Sodium sulphate, m treatment of ascaris 
infections, 599 

Sodium taurocholate, m Shigella medium, 

411 

Sodium thio'ulphato, in treatment of pel 
lagra, 796 

ID treatment of sleeping sickncs.* as 
antidote for arsenic poi'oning, 213 
Sou, as medium of infection in helminth 
infection* 589 
Solar dermatitis 44 
Solcnogljphi, 838 843, 846 

fang* of 818 
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5(>rfRuP« fufi'ir#' (rbohu tnilkt), 

South Afnrt. N-nWn in. T7l 
h)d*tict m, 

Mal’A ffirr in. 151 
frarabuMJ la. fC7 

South Atnffifa bbfWatff fcvtr lO. •** 
Chaji*# n.2t9 

draconli«»i< w. C't 
(tmaulom* ' rowum In. 563 
hookirorm in. CCS 
bidittd in, 711 

kaUimm m 
Jtpro*> in 4Q, ISS. 4«0 
lynrboj'ithta xfn^rfum in, 556 
Malta l«»rT m 35! 
pVttiip in 321 
poiaonou5 naVr* of, 817 
rabir* m. SCO 
»and flj fever in 317 
vptw in <63 
atroRuloxliarui in C2S 
tifk-borne rrlapunc frvrr in. 233 
tropiral rnarrorjlie anmiu in. S?7 

JITS in, 525 

*ViviM Amhucin Mico-crtivriiri I-a«ii* 

Mivutia, J9t 

SocTit AwntcAs Ttrn>oM»MiWA of 

CltArum I)tAfi»f,3l7 
South C«n»tiaA fihru<u in 657 
South l*ari*5e l<tan<l4, t*o- 

rhrnw in C09 
fiUni<L* in 679 
ti"fa itnbncita in 5<fl 
Southern China !'•pro*^ m •iQ 
Southern Ilih, rpnie in. <63 
Southern United Stale«, 
rjiw n, 463 

Soya bean.4, aA *oiirer of iitamtn A, 751 
as a Aoure** of ittamin* 753 
rotiiponiion and eninrte laliie of. 7C6 
Spain, dbns'is in 657 
hookworm in CCS 
kali-asar in. 137 
Uthjn-rn m 812 
]ou<«4>ome in, 261 

oriental sore in. 179 
pellaCTB m 785 
aehiMcE*omw*iA in, 709 
lick-bome relipMos feier 10 , 233 235 
>elIow fcicr in 7T6 
bpanranw-i^ 639 
Spa«m« m nbiM SG2 
Spa«tic jarapleuia m htliirum, 814 
Speech in enakc-bite, 850 
Spinach, as aource of Mtamins, 753 
eonposiiion and ealonc value of, 7C6 
.Spirillum mintiA, 23S el *f<j 
.Spiroc/urln dutloni, 225 
Spirocliarl/j 7 >erle>iue, 626 
i>pirochcfta reeurrenlit, 225 
Spitting cobra 817 


Spleen enbrtement of. in infantile elrrho- 
( < 81S 

in kaU*atar, 153 
in abortus fever. 363 
in bUfkwater fever, 123 
in eholera, 3S0 
m kaU atar. US rf itq 
I,fi«htnan-Donoian b^ies In, 112 
in lei ro*natoij» type of leprosy, 496 
to riataria 73 SO 
in <Jis*no« • S3 
in \ialta fev rr, 356 
in fel*p*inc fever. 228 
in alivpirt nfknrw 206 
in initMicamii'hl 27S 
in Writ* vlwaw, 2(9 
tn yellow fever, 300 
‘^plem ind'f, 120 

Spleen puncture diaBno*tie method in 
kah^atar. 103 

Spleen rate, in malaru. 120 
Splenectomy, in eehirto«omta»s, 727 
Splenic abrniiB diTerrntuI dufno*u of, 
from mabrit, W 

*plen«e enbrrement, in »irkle<rlled 
afiTmu. S33 
**poroiotle* C3 

Sprav>kiUiCB a* % control measure, in 
tnabna, 115 

'Spfoulml Brain ptrparstion of, 799 
value of. as prrvrntiie m aeurvy, MI 
Smt. 461. 478 
anamiia of. 823 831 

diferrntul diarno»i.s of, from pelbm. 
791 

from Iroj iral macroeylic Bnrmta, 
R30 

error of mrtaljoIi'Tn. inborn, at cause of, 
465 

rartri' analysis n, 467 
Sriuirrrl*. nt bite fev cr in, 210 
rebp'inB fever m, 227 
S-i atar. 411 See ShiBcIb-SalmoacIb 
aEar 

StariennB Bait, m pbpie, 336 
Stall fe«! rattle and IbrlowV diseaoc, 793 
blandanb I.aborator> at Oxford, cholera 
inve«ttB.tiions of, 373 
atandardication of dyeentery organisms 
by . 461 

Starvation, cffecta of, 7C0 
Stealonhiea, abwnre of, in eprue, 470 
Stei»-srclls as source of infection In dra- 
contians. COG 

fitemum puncture, as diagnostic method 
in kab-BUr, 161 
Slibophcn (hoiisdin), 667 
m treatment of achistosomiasis, 726 
Stoker*’ anxmia, 12 
Stokers’ rramp, 43 See 'Hrit cramp ' 
Btolle method, for eoiinting ova, 621 
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Stomatitis aftrr bismuth trrfltmonl, 556 
in poUiRra, treatment of, “OG 
Stomoxjs 201 

Stool oximinalion, in (Ingnosn of amitbic 
dispntery, 436 

Slorminess nsKOciatcd with di«cMC, 5 
feloiarso! m treatment of jaws, 536 
Strabismus in rcl ip*mj; fc\ cr, 235 
Straus’s reaction in the Riiincx piR ui 
meliQidosix 366 

StrcptobnoifiM monili/omi», 233 
S/reptocoffflf tn/ect«o»i*, 461 
in tlic tropic® 4 

Stronpj loides larix, tlifTcrcntialion of, 
from bookworm hno* 621 
STBOsayLomri STEBcoaiua, 455, 5SA, 5S0. 
561 562,563 611 

STROSCXLMDU'ilS, 628 

Submucosa, Z.ruAm'iMn in, 142 
SuV» 'Oil pollution of welh, 137 
Suction Ilicr®, in treatment of *nale-l>ite, 
8W 

Sudan, dracontinsu m, 691 
kala-unr in 137 
aeusonal incidence of, 140 
onchocerciasis in, 690 
\eldt eoTc in, K2 
}aw^ in, 535 
SuRar 755 

'Sulpha' dnips in treatment of Malta feier, 
302 

of achisto<omi3sis 727 
Sulphanilamide, in treatment of ulcus 
tropiciim, 650 

Sulphaniljl puanidine, in treatment of 
cholera, 391 
of d\«enter>, 416 
of hilt dianhaia 480 
of Malta feier, 362 

S«lphap>ndine m treatment of di«enlcn 
416 

of para-sprue 478 • 

of rat bite feier, 243 
of uiccratiie coliti*, 459 
Sulpharsphcnamme, m treatment of laws 
534 

Sulphathiarole, in treatment of pbguc,313 
of uleua tropuum, 550 
Sumatra, tsutsuEamu*hi in 276 
H ucherena mnhvt infection in 687 
Sun ifi prticntion of pntkiy heal, 

Sunhuni 45 

similantj to, of pellagra 792 
Sun headache, m the tropics 45 
Suns ra>s 6 

Sunshine effect of, on disease, 5 
‘Sunstroke ' so-called 34 
Super-dehjdralion, 37 
Suppressn e treatment in malaria, 97 
Suprarenal atrophy m sprue, 466 


Surra, 198 

Suthruta fwrmhifn, 512 
Sweating, m rabies, S62 

profuse, in imdiilanl feier, 357 
Sweden, tiilirtemin in, 317 
Wrirn diseiN* m, 210 

Swret potato, ronipo«ition and caloric 
lalue of, 7M ' 

Swimming as cxerci«e, 23 
Switierlmd, f»*h tapeworm infection in, 
C35 

Sipliilideis m di/Tefrntial diagnosii of Iei»- 
rosy , 509 

tn differential diagnosis of Ifiicmlcrina, 
583 

S)phili«. in differential diagnosis of bier 
nl>srr<«> 418 
of maliTia, 92 
of plague, 337 
relation of, to jaws, 527 
Siphililic aore. in dilTerenfia! di-agno«is of 
oriental sore, 186 
Si pliilitie ulcers 518 
Sifia, l>ejfl in 539 
blaekwater fei er in 125 
IiidalKl disease in. 738 
lielbirra in. 785 
relipstng feier in, 225 
eand-flv frier in, 317 

Syrian hamsters, kala-otar infection in. 143 
Sirian utoeV, Coolei'a ana-mia in persons 
of. 833 

Syringo-miein, m diffcrentul diagnosis of 
leprosy , 509 


Tafxs dor»di« in differentia! diagnosis of 
benben 779 

in differentid diagnosis of pellagra, 79l 

Table I Idcnlirication of bpecies of Ma- 
linal parasites 90 

Table n Feicrs of the Tiphiis Group. 
260 

Table 111 TiphiL« Feiem in India, 282 

Table IV Diffcrenti it Diagnosis of Chol- 
era, 381 

Table V Showing Sugar Reactions of Dys- 
entery Bicilli, 402 

Table VI Contrasting Bacillary and 
Amcebic Dysentery, 413 

Table VII Important Morphological 
Characters of kiitamcba ki*lolvlica and 
Enlamcba cab, 437 

Table VIII Fne Stages in the Milk Diet, 
in the Treatment of Sprue, 471 

Table 1\ Showing the Dietary Items, 
Tlieir Quantity, Their Protein Fat, and 
Carbohydrate Content, and Their Ca- 
lonc Value, m the File Stages in the 
Sprue Diet 472 

Table X High Protein Meat Diet, 473 
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Tible XI' Fhowimt tbf fifUtion* of the 
ami«!. lUf<<-nol9)Hrt1. »n‘l I’»thoIoc»* 
ral nniJirc^. tn I^rro^. W> 

Xn Th*' M»n I'ojnti of Diffma* 
(u(i(« Yi»» »f><l S>7>hiU«. 533 

Tal.!** XllI of 

5<S. 553 

T*bl<* XIV Difl<-frr»lul TaW** 

of Yawn ami Ss-yhili*. 533 
Table XV CU»if.c»tiofl of HflmifilW 
5^"^. 5*53 

Table WI • Ilf Imtntliif I'aniMle* Amutfl 
Affordinc to I’ortaU of Kntry and the 
Mfifiu'n of Tr*a*nii«»»on. MJ 
Table XVII Helminth Infertiofi* Ar» 
rsBirfd A«^ofl^lnt to the Clmieal I*afa* 
ntif Fttidior* a Diainwtif Cla*«ifin- 
lion. 593 

Table XVHI Dwftwi* and Tmtment 
of Intestinal Helminth* 6tl 
Table XIX ('alone llM^Mifemect* at 
Different Ar*^ and Worl hupctementa 
“IS 

Table XX PmleiB Hequirementa la 
Gramme* |'<f kilo of IWe-WVitht, at 
Different Afe*. 713 

Table XM Sumtnananl Dtta Impof* 
taut Vitamin* 753 

Table XXII . D»*tarr Coeffn >enla anj Hf- 
tliiitementa tn the Tropre*. 753 
Table XXIII borne loilaa Dteta. 755 
Table XXIV Nummary of an IlMialaaetil 
am] a Well IjaLineed Diet, 756 
Table XXV. Companion of flaw aixi 
PartKjiW Jliff*. 7M 

Table XX\T. CArnpo*iUon ami Cilone 
Value of Some Common Twl-tufla. 766, 
767 

Table XXVH N'onntl Hwtnoclobin 
StamUnli of Healthy Xatite Popula* 
tio*w 821 

Table XXVHI’ Data from Sul>>aUB(iar«I 
I’opuUlioa*, 821 

Table XXfX: A Cliwifiealjon of the 
An»mia«, 823. 821 

Table XXX' Clsvi^eation of Snakee, 839, 
StO 

Table X,\XI. Data Rerjuireil for IdentU 
lymR a Smilce from It* Kitrnul Char- 
actera, 8t8 

Table XXXll' GiiinR Approximate D«wr 
of \cnoni Giien at Itile, by Various 
I’oi*onoiis Snake*, and Estimated Fatal 
Dose for Man, 850 
Tathycardri, in aMtaminMU-B,, 778 
TtenwMjpnotn, 588. 530. 60I.60J 693 

634. Ml 

T»nia rohum, 588. 589. 69J, 592 593 Ml 
631 611 ... 

^(^nIorA^/nnu t.l/anioni'oidfi) onnufi/rra 
687 


r<raMf5ynevi (.tfoHaonioiJej) tiv/'-Trui, 
GST 

TmitorAyam* jialafn/tn$cnt<i, KA 
ToTnarKvne** (Manivnundri) hng}pall>u, 

7‘iwwrAvnf'ja peru'fofififloni, UA 
Tanioth^ncvi l.tfO"«onu«dr*) w«i/<rrm»», 
tWi tS7 

Tahiti. alj*eoce of maUna from 55 
Takala-Ara teat, 151 
Tantattiika. baokwrwm in COS 
arhirtoromian* in. TOT 
Inrhiniwii in 617 
tr»pani>*<«nai»M m, 501 
>aaa in, 525 
yrllnw fe» f r in 297 

Tank* tfrwrroira) a« rowree of mfretion 
in tfraecnlUM*. 696 
Tanrrl-Marrr te*t, in malam 102 
Tmwoaw I\rtCTin*ra A3I 
Tanunawa Dwitr, 6(2 
Tapioca. a« rlajde diet 756 
eom]K«ttinn and raloric vnliie of, 766 
Tar cnele, m trealmetit of ulrua tropieum, 
550 

Taralofab. a* a ireenoir of aeliatie 
pbroe, 329 

Tartar emetie, for treatment of leidi* 
mantinr. )t6. IW 
Tasmania hyd-rliJ di*ra.»e in. 738 
Tea, aa a drink in the Iropiea, 31 
Tra-caideo worker*, dyacntery ift. 413 
hrmoctolnn Irvrl* of. 831 
hookworm amotic. fill 
ulm* tropiniffl amnnc. 511 
Teeth of rnakr«, rumination of, SW 
Tertotalum. in the Iropiea, 31 
Trtlunr fartorf, effect of, on diafribution ♦ 
of ibw«$r, S 

Temperature, atmoephenc, 4 
effectire, 8 

Temperstiire eharl, in armzbtc liter 
ab»<T»a. 419 
In fholera, 383 
in denmie fercr, 315 
in kala-aur. 169 
at onret. 153 
IQ liter abwrae, 416 
in the louaedxiTtie typhua, 261 
in hUlU feirr, 357 
in playiie, bubonic, 334 
aeptiewmic, 335 

in Rocky Mountain apotted dever, 273 
in wnd-fly feier, 318 
in tautjiiKnma*hi disease, 277 
in tiilarwmU, 319 
in li*phiH clawleal, 261 
Maliyan (XK), 277 
‘aenib*, 278 

Tender swellings, in scurvy, 600 
Tenesmus m dyacnlery, 418 



gOG SUBJECT 

Tenosino\iti3, re«iiltinR from drafontJasi^, 
700 

Tcrtiarj sjphilidc, in dificrcntnl dingROMs 
of Icpro**), 600 

Tc'te" affected in lppro«>. 503 
Tetanus, in difTcrcntial diagno«n of rabies, 
8G2 

Tetraehlorcth>lonc, 014 
m treatment of fa«ciolop"HMa, 455, 730 
of hookworm inferlion, 620 
of trieluiri? infection, 601 
Thailand See Siam 
Thiamin (aneunn), 752 
Thiamin chlonde, in dngno-K of epidemic 
dropn, 810 

m treatment of benben, 780 
TIIRE^DW0R^^ IvrrXTlQS OR OxTlAURtS 

GOO 

Tiirombo'i<, in •chi«to''ommi'<, 717 
Thjmol, m treatment of hookworm in- 
fection, 625 

Thjroid m ChagasV di'<ca«c 220 
Tlijroid-adrenal effect of climate 

on, in the tropic*, 13 
Th>rotoxicosi«, m differential diagnosis o' 
epnic, 469 

Tibia puncture, diigno*tic method for 
kala-axar, 162 

Tick-bite feicr of South Africa, 275 
Tickfhome relap«inB feier, 233 
Tiger •nake, 812, 817 
Ti^i-fi^t (rico poli<hingO, in treatment of 
beriberi, 783 

Tine% CnuRi4 OR DiioeiE Itch, 578 
Tinm Ijibricat* or ToKut, 569, 570. 5S0 
Tinea in differential diagno*!* of Iepros>. 
509 

. TtVEx Pedw, 574 
Tine .1 (PiTTRUsis) \frsicolor, 5S1 
m differential diagnooii of lepnwj , 510 
a tocopherol, 752 
Toilet, in the tropics 29 
Toilet pan in the bathroom 29 
Tokelau or Tinea Imbricata, 5S0 
Tok>o, Institute of Infectious Diseases in, 
preparation of antiicnenc at, 850 
Tomato, 767 

Tomato juice, as a drink m tropics, 21 
Tongue, m pellagra 792 
m “prue, 468 el seq 
in tropical macrocytic ansemia, S30 
Totaquina standard 95 
Toum^^et in treatment of snakc-bile. 

Toxins 403 

Tracheotomy, in treatment of leprosy, 517 
Iranscaopia, louse-bomc typhus in 261 
Transcaucasia kala-azar in 139 
endemic foci of, 139 
pellagra m, 785 


INDEX 

TraujfttsioD, blood, in treatroent of 
flntPmLn, 823 
of blackwatrr fcAcr, 132 
Tran-Wordan, bcjfl m, 539 
Tnin*mission cjcles, in plague infection, 
328 

Trapii bieomit, infected by Foiaohpsn, 
735 

Trauma, in differential disgno'is of roa* 
Isria, 92 

Trasancorc, fiIiria*iA in, 659, GC5 
)a*s in, 525 

TriAancore, North Wueherma malav* m* 
fret ion in 6S7, C8S 
Tfrmaloda 5,88, 589 
Trench-Feaer, 267 
Trephining, for gliucoma, 8U 
Trr/>onrni<i furateum, 537, 510 
Trcpt*ufinn herrcfoni, 538 
Tfr/wnemo jmUidum, 526, 627, WO 
Trf/>oiirMo pertenue, 525, 526, 527, 510, 
SIS 

Trrpontmn tmecnlt, 545 
Tnolomn inJrtlanM, as a > ector of Chagas s 
di«en*c, 218 

Tnnfomo as a \ ector of Chagas’s 

disease, 218 

Tribondcan's stain, 239, 532 
mollification of Fontana’s stain, 212 
TncAinrfti 385, 5S3, 5S9, 590 691 

592. 693,591,646 
Trichinosis, 646 

in differential diagnosis of cholera, 385 
of malnria, 92 

Trichlorscetic acid, in treatment of lep- 
rosy’, 514 

Trtchoccphniu* Inehtunit, 5S7, 590, 591, 
592, 593. 588, 589 
TnehoMonn* mlesfinnfiA, 451 
Tnchophytids, 576 
Tn<r5opAi/fon, 575. 578 
as cau«e of pinta, 537 
Tnehophyfon Tiibrum, 576 
TBiciio3Tiw>Non.nsis, 632 
Tncho${rongyl\is, 588 589. 591, 592, 593, 
641 

TneAoslronpi/fus onenfohs, 632 
Triciivris (Whipworm) Infection*, 603 
FncAunj (ricAiura {Tnehocephalut In- 
chiurui), 603, 644 

Tnmereiurua flavovtndu (the Habu), 843 
Tnincresunw Qramtneut (green pit iiper), 
843 

Tnnidad, rabies in, 860 
Tnnkct snake, 841 

Tnorthocresy 1 pho'phatc poisoning, m dif- 
ferential diagnosis of benben, 779 
TnphosphopjTidine nucleotide. 790 
Triple dye, m treatment of ringworm ol 
feet, 577 
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Tn{>oli »fl 125 

)-»*t ro 525 
rron5if«/« 

xtftor of l«it»i)R->niu»h» 2*0 
Trombinfi dttrmit \rfJor o! 
tihitf 2S1 
of fnln irani«*fif 2*0 
Troihi^ Imoo* in ^ 

1*1 MOfJy prunl lyi’«‘ W 

Trophojoifr of n»lin\ pf»»mo<lium M 
W 

Ttoyv^t Afuf^i »l in 403 
Tror»'^J stwniii wxallM 40 R20 
Tionca Cu«*tt nutter* iHt »i> 
DnricT Frfrrr or U 
TkmfW. CUM^tl MtwiMi to« Mm 
riTivo TiiJ Fmcru or 16 
Teortca NtM»ioot Iirto 

Tiov« 606 
Tfopiril 1 >cr 50 

Tr'ncu. Af^nwrntc Avtmii (T5!A> 

S2^ 

diK* to TiUmn n, roTir^''* lUrornrr 
7« 

hrmobllr* ^ 
cf frffnanf) 823 
Tfopirtl mHifmr rnr’U of I 
Kor* of 3 

T«pifil O'l rt.«*li*nu 46 
TiPfica Bk«'< lirrunosi 543 
Tfopicil ij ni'* 462 
Trori«il typhu<. 3 
Tfopir*! tlfmtno rofljition* 511 
Trotun in j-fliow frarr 2 ts 
T ro> ri<Trof pI«Kt«at 312 
Trypaflaun in Inatinmt of Malta f<rrtr 
303 

Trypiftfiofni 6ru<Ti 109 
Trvpnno<om« cTwii 217 
Tryj-inowm-i ff'imbirnu’ lli< IPO 
Trypn'-OMjftia rhotl/nffiu 193 
To {lanrKonsI rhancrc 297 

Ti?;*3VinM5jj>a^s^ Vianr/.t 

TrypsrfcifiiiJ.* m trralnirnl pf aWpmi; 

» ektiA** 213 
Trjptoplaop 749 

TsfW fl pn aa tnii«inntfn of tWpmx 
sirknrM IPS 

T«u«bu?imuM 1 275 514 
Tubcmiloi 1 t^x? of lpprcw> 600 
Tubewilo'i* 3 

in d Fcrenlial diaitno*n of liier aWeM 
413 

of Rjalaru 92 
of *pnjt 460 
nislBuintion and 759 
of tl e elfin m differential diagnoxtj of 
onrnlaj eore ISO 
Ti-UJiEMu 3J5 514 
m differential d aknoeis of Iner abscess 


of hnifhopsllt* \rtjeifiim 

yo 

Tutl yf«» in irmtraeflt of ttlni* iropicum 
Ul 

Tith* 1 i»^' •lit ii* 

Tnm»i4 hoolirorn in f/W 
T*«tVrst»n ifnif«nl»s*;s In 601 
kale stir in 132 
Tuikes 2*3 

IB <*■** 

nUp*iA< fetrr m 225 
liilitxntia in 347 

Tl n'^t*!***'' sinjc 

475 

snaki* (/*vr 

Tyjlrtvl fcKCT d 'Tpirnlwi di»c>''>*’* 
from malen* 92 
from erhi*in»omt»* * 722 
T)|ho I slate lie in malaria 51 
Tyibwa n rfrrt of tiuinlion tn 

750 

Ttnits rntia Tiir 256 
arvrtnia of K77 

rhtsira) tj idemlf or lft«»o4»( me 256 

»f *f9 

«l»retriiial (iiacno*t* of from oenror 
316 

from natana 93 

rnl»tnie efr^t of tmlnlKH in WO 
in Ir lit 2^ 

projbjlafiif mofiiltiion acain*! 26/ 
Trm» a in irrirfiiwn of leiiroalrrmt 531 

leal It iliarnnlitti* in 691 
flaiMf in S23 
Inel m't'it In 617 
a airs in 525 
jrllow fever in 29T 
Vlteralion in IrpTWy 507 
Ulerraliie col In 409 4*5 
<lr«mr «li»e In N-hi«'o‘omia«i* 721 
pwi^ljimlrnc 450 
vt/'inme VniRt'iion in Irralment oi 
In dilTerrnlial iIiaRnont of bn{ho|a 
ll w irreif urn 5C0 
suiTienl trnitmenl m 460 
\,Wrt tanoit in diFerenlial diapiotit of 
t«w* 533 

Lirr* TwiricLM oa SAri Font 511 
la differential diacnoeit of orienUl sore. 
150 

m dircrcntial tltti-tia.i'i of jnws 633 
1 irH pTotcia diets as protection from 
515 

Ulnar nerve commonly nffeeted la Icp* 
rpty 499 

liHra violet rays 6 
Utni-LAST Fctuis 352 
chcniothcrnpv la 362 
difrcrcDlial dwnnotis of from liver 
BbtCCM 4 IS 
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UvDULVNT Fjvm, diflorcntial diaRncws of, 
from iinlani, 92 

protein thernpj in, non-«pccific, 302 
United Stntr«, abortus fever in. 383 
beriberi in institutions of, 771 
bhekwater fever in, 125 
Coolc) 's ana mia in, 832 
grinulonia venereum in, 503 
myiasis in 866 
non-tropical rpruc in, 463 
pcllipra in, 785, 796 
rabies in 861 
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